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1. OBIIAS XAPAKTEPUCTUKA PABOUYEH TPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCHUIIJIMHBI « XUMU SI»

1.1 Mecto  AMCHUIIHMHBI B CTPYKTYpe  mnpodeccHoHAIbHOM

oOpa3oBaresbHOil mporpammsel CIIO:

OOmeobpazoBaTenpHas aucHuIiLUiiHa «buonorus» sBaseTcs o00s3aTEIbHOU
4acThI0 00IIE00pPa30BaTEILHOTO MUKJIA 00pa30BaTEIBHOW MPOTrpaMMbl Ha OCHOBE

tpeboBanuit ®I'OC CIIO no cnenunanpHocTH 34.02.01 CecTpruHCKOE J1€J10

1.2. llesiu ¥ UIaHMpPYeMble Pe3yJabTaThl 0CBOEHHS TUCIIUILINHBI:

CopnepkaHue TmporpamMMbl  00IIe00pa30BaTEIbHOM — TUCHUILIUHBL  « XUMHUS)
HaIpaBJICHO Ha JIOCTUXKEHUE PE3YyJbTAaTOB €€ U3ydeHUs Ha ocHOBe TpeboBanuii GI'OC
COO u @OIl COO (DenepanvHas oOpa3zoBaTelibHas MporpaMma CpeaHEro OOIIEro

oOpazoBanus); ¢ yuetoM npodeccruonansuoit HanpasienHoctu @I'OC CIIO.
1.2.1. lleap AMCUUMIHHBI

Heab: @opMupoBaHue Yy CTYACHTOB XHUMHYECKOW COCTABIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPAa KaK OCHOBBI TIPUHSITUS pEIICHUU B
KU3HEHHBIX M TPOU3BOJCTBECHHBIX CHUTyallMsiX, OTBETCTBEHHOIO IOBEICHHUS B

NPUPOJTHOU CPELE.

3amaum:

- chopMupoBaTh MOHMMAHHWE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXAKOLIEH Cpele, LEJIOCTHOW HAyYHOW KapTHHBI MHpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS TPOBOJUTH pPACUEThl MO XUMHUYECKUM (opmyraM u
YpPaBHEHUSIM XUMUUYECKUX PEaKIHUM, MJIAHUPOBATH M HHTEPHPETUPOBATH PE3YJIHTATHI
XUMUYECKUX DKCIIEPUMEHTOB,

- chopmupoBaTh HaBBIKM MPOBEACHUS XUMHUYECKHX HKCIICPUMEHTAIBHBIX
HCCIICIOBAaHUM C COOJIIOZIEHHEM MpaBUJI O€30MacHOro oOpalleHHs] C BEIIeCTBAMU U
1a60paTOPHBIM 000PYAOBAHUEM;

- pa3BUTh YMEHUS aHAJIU3UPOBATH, OLIEHUBATh, MPOBEPATh HA JOCTOBEPHOCTH U

O606HlaTL I/IH(i)OpMaHI/II-O XUMHUYCCKOI'o XapakKTepa U3 pa3iln4HbIX KCTOYHUKOB,



- chopMHPOBATh YMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NESATEIBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MTPOIIECCOB;
- chopmupoBaTh MOHUMAHWE 3HAYUMOCTH TOCTIDKCHHH XUMUYECKON HAYKH U

TEXHOJIOTHH JIJIS1 pa3BUTHS COITUATBHON U TTPOU3BOJACTBEHHOM cep.

1.2.2. IlnanupyeMble pe3yJbTaTbl OCBOeHHsI 00mIeo0pa3oBaTebHOM

aucaumJInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC C00

Ocoboe 3HaueHue NUCHUILIMHA UMeeT npu popmupoBanuu u pazButuu OK

u IIK no cnenuansaOocTH 34.02.01 CecTpUHCKOE AEII0

1 o
VYka3pIBaloTCs INYHOCTHBIE U MeTanpeaMeTHbIe pe3yabTaTsl u3 @PI'OC COO (B mocnenHel peaakiuu

ot 12.08.2022), popmupyemsie 00meoOpa3oBaTenbHON JUCIUILIHHON

2 HducnumummaapHble (MIpeAMETHBIE) pe3yIbTaThl yKas3biBatoTcs B cooTBercTBHH ¢ ®I'OC COO (B

nocnennei pegakuun ot 12.08.2022)

OopazoBarenbHbie pe3yabrarbl O/ «Xummus»
Ha ocHoBe TpedoBannii PI'OC CIIO u PI'OC COO



Kon v HanMeHOBaHHE
dopmupyembIix
KOMIIeTeH M

HJIaHprEMLIe PE3YJbTATHI OCBOCHUS NUCHUITIINHBI

O6mmel

JMcuMIInHapHble’

OK 01. Beibuparts
CHOCOOBI PEIICHUS
3amaqy
npodecCHOHATBHON
NS TEITHHOCTH
NPUMEHHUTEIBHO K
pa3IuYHBIM
KOHTEKCTaM

B yacTH TPY10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTh K Tpydy, OCO3HAaHUE LEHHOCTHU
MacTepcTBa, TPYI0I00HE;
- FOTOBHOCTh K  aKTHUBHOW  JI€SITEIbHOCTH

TEXHOJIOTUYECKOM U COLIMAJIbHOW HaIpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHULMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBIIIOJIHATh TAKYI0 J1€STEIbHOCTB;
WHTEpEC K pas3luyHbIM cdepaM mnpodeccuoHanbHOM
JeSITEIbHOCTH,

Osnanenue YHUBEpCaAIbHBIMU y4eOHBIMU
[I03HABaTEIbHBIMU JCHCTBUIMU:

a) 0a3oBble JJOTHYECKHE JeiicTBHS:

- CaMOCTOSITEIILHO (dhopmMyIHpOBaTh u
aKTyallu3upoBaTh MpoOJIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHIGCTBCHHI)II\/'I HpI/ISHaK nJIn
OCHOBaHMS [JIsi CpaBHEHHWs, KiIacCU(UKAUU U
00001IeHS;

- OmpemenaTh ILeNH  JIeITeIbHOCTH, 3a7aBaTh

nmapaMmeTpbl U KPUTCPHUH UX JOCTUIKCHUA,

- BBIABJIATH 3aKOHOMEPHOCTH M NPOTHUBOpPEUYHUS B
pacCMaTpruBaACMBbIX ABJICHHUAX;

- BHOCHUTh KOPPEKTHUBBI B JI€STEIBHOCTH, OIICHUBATH
COOTBETCTBUC PE3YJIbTATOB LECIIAM, OLCHWUBATL PHUCKU
MOCJICACTBUM JeSITEbHOCTH;

— Pa3BUBAaTh KPCATHUBHOC MBLBIINIJICHHUEC IIPpU PCHICHUHA
KU3HEHHBIX MPo0IemM

0) 0a30BbIe HCCIeA0BaTEIbCKHUE e CTBHA:

- BJIAJIETh HaBBbIKaAMHU yueOHO-
HCCIeIOBATEILCKOW M TIPOCKTHOW JEATEIbHOCTH,
HaBBIKAMHU pa3pelieHus mpoodiem;

- BBIABJIATE NPUYHUHHO-CICACTBCHHBIC CBA3U U
aKTyaJIM3upoOBaTh 3aj7ady, BBIJIBUTAaTh THUIOTE3y €€

- BJIJCTh CUCTEMOM XMMUYECKUX 3HAHHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue MOHATUSA (XMUMUYECKUH JIIEMEHT, aToM,
JNMEKTPOHHAs 00oJIoYKa artoma, S-, P-, O-2JIeKTPOHHBIE
opbutanu  aTOMOB,  HWOH,  MOJEKYJla,  BaJICHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHMsS, XUMHUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00BEM, YTIIEpPOIHBIM
CKeseT, (YHKUMOHAJbHAs TIpyIIa, pajgukall, H30MepHs,
U30MEPbI, TOMOJIOTUYECKUI psJl, TOMOJIOTH, YTJIEBOJIOPOAbI,
KHCJIOPO/- W a30TCOAEpI)KAIME COCTUHEHUs, OMOJIOrMYECKH
aKTUBHbIE BellecTBa (yIJI€BOJIbI, >KUpBI, OEJIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAJUIMYECKAsI PEIIETKa, TUIIbl XHMHUYECKUX
peakuuii  (OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE,  9K30- U
SHJOTEPMUUYECKHE, PEAKIM HMOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, ANIEKTPOJIUTHYECKAS
JUCCOLMAIUs,  OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaklnU, XUMHYECKOE PaBHOBECHE), TEOPUH H
3aKOHBI (T€OpUss XMMHMYECKOTO CTPOEHHUS OpPraHMYECKHUX
BemiectB  A.M. DbymiepoBa, Teopus 3NEKTPOJIUTUYECKOU
Jqyccounanuu, nepuoandeckui 3akon .M. Menneneesa, 3akoH
COXPaHEHMsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XUMUH, (AKTOJIOTHUUECKHE CBEIACHUS O CBOWMCTBAX, COCTaBe,
NOJYyYeHUH M 0€30MaCHOM MHCIIOJB30BaHMM  Ba)KHEHIINX
HEOPraHMYECKUX M OpPraHM4YeCKMX BEUIECTB B OBITY |
MIPaKTUYECKON JESITEIBHOCTH YEIOBEKA

MHPOBO33PEHHUsI M OOIIeH KyJabTypbl YeJIOBEKa, a Takxke

9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOM cpene;

- BJIAJIETh CHUCTEMOM XUMHWYECKHX 3HaHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralolie MOHATHA (JIOMOJIHUTENBHO K
CUCTeM€ NOHATHUN 0a30BOr0 YPOBHSI) - U30TOIbI, OCHOBHOE W

BO30YX/JICHHOE COCTOSIHHE aToma, THOpUIM3AIUs aTOMHBIX




peleHus, HaXOJUTh apryMEHTBI TU1st
JI0OKa3aTelbCTBA CBOMX YTBEPXKIECHUH, 3a7aBaTh
napameTpsl U KpUTEPUH pPELICHUS;

- aHAJIM3UPOBATH  MOJYYEHHBIE B  XOJe
peleHus  3ajadd  pe3yibTaThl,  KPUTHYECKHU
OI[EHMBAaTh HUX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBHUSIX;

- YMETh MEePEeHOCUTH 3HAHUS B
IIO3HABAaTEIbHYID U  IPaKTUYECKyK  obJactu
KU3HEACATEIbHOCTH;

- YMETb HUHTEIrPUPOBATh 3HAHUS U3 pa3HbIX
HpPEJIMETHBIX 00JIaCTeH;

- BbBIABHUI'ATH HOBBLIC nacu,
OPHUTHHAIbHBIC TOAXO0bI U PEIICHUS,
- CIIOCOOHOCTBH 159:4 HCIOJb30BaHUSA B
MI03HABATEIILHOM M COIMAIbHOMN MPaKTUKE
I/I3yquHI>IX HOH?ITI/If/'I, HpI/IMeHﬂTb
COOTBETCTBYIOIIME  TOHATHUSA  TPU  ONHCAHUU
CTpOCHI/Iﬂ nu CBOﬁCTB HCOPFaHI/I‘ICCKI/IX nu
OpPraHMYECKUX BCIIECTB M HMX IPEBpallCHHUM;
BBIABIIATE B3aUMMOCBIA3b XHWMHUCCKHX 3HaHI/II>'I C
MOHATHUSIMHA i npeIcTaBICHUSIMHU IPYTUx
eCTGCTBeHHOHaquBIX HpCI[MeTOB;

yMeTh HCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHUX

npeajiaraTh

COeIUHEHUH MEXIYHApOIHOTO coro3a
TEOPETUYECKOU u NPUKJIATHON XUMHUH u
TpUBHAJbHbIE HA3BAHHWSA BAXKHEUIIMX  BEIIECTB
(3THIIEH, areTUIIeH, TJIULEPHUH, dbenoun,
dbopmanpaeruy, yKCycHas  KUCIOTa,  TJHIHH,

yrapHblii ra3, YIJIEKUCIBbIA Ta3, aMMHUaK, ranieHas
WU3BECTh, HEramieHas MW3BECTb, NHUTbEBas coAa U
JIPYTHUX), COCTABIATH (OPMYJIBI HEOPTAHUYECKUX U
OpPraHMYECKUX BEHIECTB, YPaBHEHUS XUMHYECKUX
peakuii, OOBACHATH HUX CMBICH; MOJATBEPXKAATh
XapakTepHble XUMHYECKHE CBOWCTBAa BEUIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U 3alUCAMU
YPaBHEHUN XMMHYECKUX pPEaKIH;

opburaneii, xumuyeckas cBs3p ("CY
MOJISIpHAs KOHIIGHTpaLusi, CTPYKTypHas ¢opmysa, H30Mepus
(cTpykTypHasi, reomerpuueckas (LUC-TPAaHC-U30MEPHUs), THUIIbI

U KpaTHbIE CBS3H),

XUMHYECKHX peakiuuid (rOMO- U TeTepOTCHHBIC, O0OpaTUMBIE U
HeoOpaTHMBbIE), PACTBOPHI (MCTUHHBIC, TUCTIEPCHBIC CHCTEMBI),

KpUCTAJUIOTUAPATHI, CTCIICHDb Jucconuanuu, QJICKTPOJIN3,

KpEKHHT, pU(OPMHUHT);, TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHUECKUE 3HAHMS, JICKAIIUE B OCHOBE IMMOHHUMAHMS

NPpUYNHHOCTHU u CUCTEMHOCTHU XUMHUYCCKUX ﬂBHCHHﬁ,

COBpPCMCHHBIC TIPCACTABIICHHA O CTPOCHUMM BCIICCTBA Ha

aTOMHOM, MOJIEKYJSIPHOM U HAaJIMOJIEKYJIIPHOM YpPOBHSIX;

MMpEaACTaBJICHUA (0) MEXaHHU3Max XUMHNYCCKHUX peaKuHﬁ,

TepMOIII/IHaMI/I‘-IGCKI/IX U KHHCTHYCCKHUX 3aKOHOMCpHOCT$IX nux
HpOTeKaHI/ISI, (0] XUMHUYCCKOM paBHOBCCI/II/I, I[I/ICHepCHI)IX
cucteMax, (haKTOJIOTMUECKHE CBEJEHUS O CBOMCTBAX, COCTaBe,
0e3011aCHOM BaKHEHIIINX

IMOJIy4YCHHU U n HUCII0JIBb30BaHNU

HCOPTraHMYCCKUX W OPraHruYCCKHUX BCHICCTB B 6I)ITy u

IPaKTHYECKOH JEATENbHOCTH YENIOBEKa; OOMMX Hay4HBIX
(Ha

aMMHMaKa,

IDpHUHOHIIaX XUMHNYECKOT'O IMPONU3BOACTBA npuMeEpe

MPOU3BOJICTBA  CEPHOM  KHUCIIOTHI, MeTaHoJa,
nepepaboTku HedTH);

- YMCETb MPOBOJAUTH PACUCTBI [0 XMMUYCCKHUM q)opMynaM
U YPAaBHEHUSAM XHMHMYECKHUX PpPEAKUUH C HCIOIb30BAHUEM
¢u3nueckux BeJWYMH (Macchl, oObeMa Tra3oB, KOJIMYECTBA
BEIIECTBA), XApPaKTEPU3YIOIINX BEHIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: PACYETBhl MO HAXOXKJEHUI0 XUMHUYECKOH (HOpMYIIbI
BEILIECTBA; pacueThl Macchl (00bEeMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIMH, €CIH OJHO W3 MCXOJHBIX BEIIECTB JaHO B
pacTBopa ¢ J0JIen

pacTBOPEHHOTO BeIIeCTBAa WM JaHO B U30BITKE (UMeeT

BUJIE ONPEACICHHON  MAacCOBOM
MPUMECH); pacdyeTbl MacCcOBOW WM OOBEMHOW JIOJIM BBIXOJa
MPOJAYKTa pPEaKIHH; pacueThl TemIoBoro 3¢¢eKra peakiuid,

00BEMHBIX OTHOIIICHHH T'a30B;




- YMETb YCTAHABJINUBATb NpUHAOJICIKHOCTD
HN3YYCHHBIX
HCOPraHNM4eCKUuX HU OpPraHUYCCKUX BCHICCTB K

ONpeJeNIeHHbBIM KjaccaM M TpyIaM COEIUHEHUH,
XapakTepu3oBaTb KX COCTaB M  BaxXHeHIue
CBOMCTBAa; ONPENeNsITh BUJBl XUMHUYECKUX CBA3ECH

(koBaJeHTHas, MOHHaf, MeTaju4yecKas,
BOJIOPOJHAS), THUIBl KPUCTAIIUUYECKUX PEHIETOK
BEIIECTB; KJ1accu(puupoBaTh XUMHUYECKHUE
peaxkuuy;

- chopMupoOBaTH MPEACTABICHUA: O MaTEPUAIBHOM
€JIUHCTBE Mupa, 3aKOHOMEPHOCTSX u
[I03HAaBAEMOCTHU SABJIECHUU MPUPOJABI; O MECTE H

3HAYEHUU XUMHHM B CHUCTEME €CTECTBEHHBIX HAyK U
ee poiau B OOEcClEeYeHUH YCTOMYHMBOIO pa3BUTHUS

YeJIOBEUECTBA: B pelieHnun npobiem
AKOJIOTUYECKON, DHEPreTUYEeCKOM U  MHUIIEBOM
0€3011acHOCTH, B Pa3BUTHU MEUIMHBI,

CO3JJaHUM HOBBIX MAaTEpHaJIOB, HOBBIX HMCTOYHHUKOB
JHEPIuy, B obecnieyeHUH panMoOHAIIBLHOTO
IPUPOIOIIOIB30BaHUS B GOPMUPOBAHUU

- YMCThH BBIABIIATH XaPAKTCPHBIC ITPU3HAKH 1 B3aUMOCBA3b
HU3YUYCHHBIX HOHHTHﬁ, INPUMCHATH COOTBCTCTBYIOIIUC ITOHATHA
nopru OnrucCaHruu CTPOCHUA U CBOMCTB HCOPraHM4CCKUX MU
OpraHN4YCCKUX  BCIICCTB

U UX [PEBPALLCHUN; BBIABIATH

B3aUMOCBSA3b ~ XUMUYECKUX 3HAHUM C  TOHATUSAMH U
MPEICTABICHUAMHU JIPYTUX MPEIMETOB Ui 0ojiee 0CO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIIIHOCTH MaTepUaIbHOTO €IUHCTBA

MHpa; HUCIHOJbB30BATh CHUCTCMHBIC XHMUUYCCKHEC 3HAHUA JIA

OOBSICHEHUSI W  TNPOTHO3UPOBAHUS  SBJICHUN, HMEIOMIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMCTb HCIIOJIBb30BaTh HAauMMCHOBAHUA XUMHUYCCKUX
COCAMHECHUN MEXKIYHApOJHOIO COI03a TEOPETUYECKOU U

HpI/IKJIaIlHOfI XMMHUU W TpPUBUAJIBHBIC HA3BaHWA BCHICCTB,

OTHOCSIIIUXCSA K M3YyYEHHBIM KjaccaM OpraHMYecKUX U
HEOPraHUYECKUX COEAMHEHUMN; HCIOJIb30BaTh XUMUYECKYIO
CUMBOJIMKY JJS COCTaBlIeHHS (OpPMYJT HEOPraHUIECKHUX

BEILECTB, MOJIEKYJSIDHBIX U

CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX M CKEJIETHBIX) (POPMYJI OPraHMYECKUX BEIIECTB;
COCTABJISITh YPABHEHMSI XUMHUYECKUX PEAKLUA U PACKPBIBATH UX
CYIIHOCTB:

MOCPEACTBOM

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX pCaKHI/II\/JI

COCTaBJICHUA  DJICKTPOHHOI'O OajmaHca JTHX

peaKkiuii; peakiuii MOHHOTO OOMEHA ITyTEM COCTaBIICHUSI HX
TIOJTHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUMH; peakiuit
TUAPOIIN3a, PEAKIIUA KOMILIEKCO0Opa3oBaHus (Ha IpuUMepe THAPO
KOMIIJIEKCOB IIMHKA M aJIFOMUHUS); TIOJITBEPKIAATh XapaKTepHbIE

XUMHYECKHE CBOICTBA

BCIICCTB COOTBETCTBYHOIIIMMU

OKCIEPUMEHTAMH M 3alUCAMHU  YPaBHEHUH  XHUMHYECKUX
peakuuii;

- YMETh KJIacCU(UIIMPOBATH HEOPraHUYECKHE U OPraHUYECKHE BE
CcoeMHEHMH (IPOCThIE BELECTBA, OKCH/bI, THIPOKCH/IbI, COJIH;
YTI€BOJOPOABI, MPOCThIE A(QUPHI, CIUPTHI, (PEHOJIBI, aTbICTHIbI,
KETOHBI, KapOOHOBBIE KHCIIOTHI,

CIIOKHBIE 3(UPBI, KHUPHI,

YrjI€BOJbl, aMHUHbI, AMUHOKHUCJIOTEI, 6eJ'IKI/I); MPUMCHATE 3HAHUSA




O COCTaB€ M CBOMCTBax BEIIECTB [JIs1 OSKCIEPUMEHTAIbHOU

IIPOBEPKHU TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEpPHOCTEN

MIPOTEKAHUS XUMHUYECKMX PEAKIUl M  I[POTrHO3UPOBAHUS
BO3MOKHOCTEH UX OCYILECTBIICHHUS;

- YMETh NOATBEPKAATh HA KOHKPETHBIX IIPUMEPAX XapaKTep 3aBK
peakuuii;

YMETh XapaKTEepU30BaTh AJIEKTPOHHOE CTPOECHHE AaTOMOB (B
OCHOBHOM M BO30YKJI€HHOM COCTOSSHUM) U MOHOB XMMHUYECKHUX
anemeHToB 1 - 4 mepuonoB Ilepuommueckoit cucremsr ..

MeHneneeBa U HUX BAJCHTHBIC BO3MOKHOCTHU, MCIIOJIb3Yys

noustus "'s", "p", "d-anexTpoHHBIE" OpOUTANHN, YHEPTETHUECKUE
YPOBHU;
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMblX MMM COEIMHEHUH IO

IIEPHOJIaM U IPYIIIaM.

OOBICHATH 3aKOHOMCPHOCTHU HU3MCHCHUA CBOICTB

OK 02. Mcnonb3oBath
COBPEMCHHBIC CPEJICTBA
MOKCKa, aHaJIN3a U
UHTEPIPETALUN
uHdopMauu, u
UH(QOpPMAIIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOTHEHUS 33724
npodeccuoHaIbHON
JesTEeIbHOCTH

B o6macTv 1eHHOCTH HayYHOTO IMO3HAHUSA:

- cGopMHPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW MPaKTHUKH,
OCHOBAHHOTO Ha auanore KYJIbTYP,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YHUTATEIbCKOHN
KyJIbTypbl Kak CpEACTBA B3aUMOJECHCTBUS MEXKIY
JIOJABMU U ITIO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH HAay4YHOW JESATEIbHOCTH,

TOTOBHOCTH OCYIIECTBIIATH IIPOCKTHYIO u
HCCIIE0BATEIbCKYIO NEATENbHOCTh HHANBHAYAIbHO
U B TpyMIIE;

OBnanenue YHUBEPCAIbHBIMHA y4eOHBIMU

MO3HABATEIbHBIMU AEUCTBUSAMU:

B) pabora ¢ unpopmanueii:

- BJaJIeTh HaBBIKAMU TMOJIydeHUS UHPOpMAIUU U3
NUCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSTEIBHO
OCYIIECTBJISITh MOUCK, aHAJINU3, CUCTEMATU3AIUI0 U
UHTEpIpeTanuio uHpopMauu pa3auyHbIX BUIOB U

- YMETh  MJAHUPOBATh W  BBINOJHATH  XUMUYECKUMN
SKCHEpUMEHT (MpeBpallleHUs] OPTAaHHUYECKUX BEIIECTB MPHU
HarpeBaHHWU, MOJYUYCHUE ITUJICHA U MU3yYEHHUE €ro CBOMCTB,
Ka4yeCTBEHHBIC PEAKIUU Ha allbJeTHbI, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHarypauus O€JKOB NMPU HArpEeBaHUH, IIBETHBIE
peakuuu O€IKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
cpeay BOJHBIX pacTBOPOB,

peakuuu Ha cyibdar-, kKapOoHAT- U XJOPHUA- AHUOHBI, Ha

OmpeaesTh KauyeCTBECHHBIC
KaTMOH aMMOHWUS; pelIlaTh dKCIEepUMEHTaIbHbIE 3aJauld 10
temam "Mertannae" u "Hemetamnsl") B COOTBETCTBUU C
NMpaBUJIaMU TEXHUKH O0€30MacHOCTH TpU OOpamieHuu ¢
000pyI0BaHUEM;
MPEACTABIATh PE3YJAbTAThl XUMUYECKOTO HKCIEPUMEHTA B

BEIIECTBAMU u 1a00paTOPHBIM
dbopme 3amucu ypaBHEHUM COOTBETCTBYIOIIUX pEAKIUN |
(hopMyIHUpPOBaTh BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

nHpopMaIuio,
MOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpPEICTB MacCOBOMU

- YMCTH AHAJIM3HUpPOBATh XHUMHUYCCKYIO

nnpopMmainuu, cerb UHTEpHET U Apyrue);

- BJIaI€Tb OCHOBHBIMH MCTOJaMMW HAYYHOI'O IIO3HAHUMA




dbopM mpencTaBICHUS;
- co3maBaTh TEKCThl B pa3iWyYHbIX ¢dopmaTax ¢
y4eTOM Ha3HauYeHUs HHPOPMALMU | LEJICBOU

ayIUTOpPUU, BbIOUMpas  ONTHUMaIbHYIO  (GoOpMy
IPEACTAaBICHUS U BU3YyAJIU3alUH;

- OLIEHUBATH JNIOCTOBEPHOCTD, JETUTUMHOCTH
uHpOpMaALlUK, €€ COOTBETCTBHUE IMPABOBBIM U

MOpPaJbHO-3TUYECKUM HOPMaM;
- UCIIOJIb30BaTh CpeacTBa MH(OPMAIMOHHBIX WU

KOMMYHUKAIIMOHHBIX TEXHOJOTHM B  pELICHUHU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpTaHU3alMOHHBIX 3ajau C coO0IeHHEM
TpeOOBaHUM PPrOHOMUKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, TMPaBOBBIX U
STHYECKUX  HOPM, HOpPM  HHGOPMAIMOHHOM
0€e30IacHOCTH;

- BJIAJETh HABBIKAMU pACIO3HABAHUS W 3alIHTHI
uHpopmanuu, uHPOpMAUMOHHOW  OE30MACHOCTH
JTUYHOCTH

BEIIECTB U XUMUYECKUX SABJICHUM (HaOII0OeHUEe, U3MEpeHUE,
SKCHEPUMEHT, MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACYETHI MO XUMHYECKUM (hopmyliam
U YpaBHEHHUAM XUMHUUYECKUX PEaKIUil C HCIOJb30BAHUEM
(bu3nYeCcKUX BEIHWYHMH, XapaKTEPU3YIOIIUX BEHIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, o0beMa (HOpMaIbHBIE
yCJIOBHUs) Tra30B, KOJWYECTBAa BEIIECTBA; HCIOJIb30BaATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIsl IPUHATHUS PEIICHUNA B

KOHKPCTHBIX KNU3HCHHBIX CUTyalnusx, CBsA3aHHBIX C
BCIICCTBAMH U UX IIPUMCECHCHUEM;,

- YMCTb CaMOCTOATCIIbHO IUJIAHUPOBATh U  MNPOBOAUTH
XUMHYECKHUH OKCIICPUMCHT (HOHy‘IeHI/IC n HU3Yy4YCHUC
CBOMCTB HCOPraHWYCCKHUX MW OPraHnu4YCCKHUX  BCHICCTB,
Ka4C€CTBCHHBIC p€aKkunu yriieBoaopoaoB Pa3InYHBbIX

KJIACCOB W KHCJIOPOJICOJACPKAIMUX OPTraHUYECKHX BEIISCTB,
pelIeHre SKCIECPUMEHTAIbHBIX 3ajJa4 I10 Paclo3HaBaHHIO
HEOpPTraHUYECKHUX u OPTaHUYECKUX BEIICCTB) c
COONMIOICHUEM  TpaBHJ  Oe30MacHOro  OoOpamieHus ¢
BEIIlECTBAMU u n1ab0opaTOPHBIM 000pyIOBaHUEM,
bopMyJNIHpPOBaTh II€JIU HCCICAOBAHUS, MPEIOCTABIATh B
pa3IuYHOM bopme pe3yabTaThl JKCIIEPUMCHTA,
aHAJIN3UPOBATH U OI[EHUBATH UX JOCTOBEPHOCTH;
- YMETh OCYIIECTBIISTh IeJICHANPaBICHHBIN
XUMHUYeCcKod wuHopManuu B
(HayyHas u yueOHO-HayuyHas JUTepaTrypa, CpeJCcTBa
maccoBol wuHpopmanuu, cetb WHTEepHET U apyrue),
KPUTHYECKU aHAIM3UPOBATh XHUMHUYECKYI HH(pOpMaIUio,
nepepabaTeiBaTh €€ W HCHOJb30BaTh B COOTBETCTBHHU C
MOCTaBJICHHOW yueOHOM 3a1adeit;

- BIaAeTh CHUCTEMOW 3HAHMH O MeToJaX Hay4dyHOTro
MO3HAHUS  SBICHUM  TPUPOABI,  HCIOJIB3yEeMBIX B
€CTECTBEHHBIX HayKaX U YMEHUSIMU MIPUMEHSATh 3TU 3HAHUS
MPH IKCIEPUMEHTAILHOM HCCJIEIOBAaHUM BEMISCTB H IS
OOBSICHEHHSI XHUMHUYECKHUX SBIICHHM, HUMEIOIIUX MECTO B
MPUPOJIC TMPAKTUUYECKOW JICATCILHOCTH 4YeJioBeKa W B
IMOBCEIHEBHOM KH3HH;

IIOUCK
pa3JIMYHbIX HUCTOYHHKAX




OK 04. O¢pdexTuBHO

B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
U KOMaH[1e

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTHU U

CaMOOIIPEIEIEHHUIO;

-OBJIaJICHHUE HaBbIKaMU yueOHO-
HCCIIEIOBATEILCKOM, MPOEKTHOW U COUMAIBHOU
NesITeNbHOCTH;

OBaaneHue YHHUBEpPCAJIbHBIMHU
KOMMYHUKATHBHBIMH /IeiCTBUSIMU:

0) coBMeCTHas 1eSITeJIbHOCTD:

- TOHMMaTh M  HCIOJb30BaTh IpPEUMYIIECTBa

KOMaHJHOW ¥ WHAMBUAYAJIbHON paboTHI;

- IpPUHUMATh L€JU COBMECTHOM JESATEIbHOCTH,
OpPraHu30BbIBATh M KOOPJAMHHUPOBATH JACUCTBUS IO
€e JOCTHXEHHUIO: COCTaBJATh IUIaH JEUCTBUM,
pacnpenenaTh pojlu C y4eTOM MHEHMH y4aCTHUKOB
00CyXJaTh pe3ylbTaThl COBMECTHOM pabOTHI;

- KOOPJAUHHUPOBATH U BHIMIOJIHATH pabOTy B YCIOBHAX
peaNbHOTO, BUPTYaJIbHOTO M KOMOMHHUPOBAHHOIO
B3aNMOICHCTBHUSA;

- OCYWIECTBJSTH  NO3UTUBHOE  CTPATErHYECKOE
MOBEJACHUE B pPa3jIUYHBIX CUTYyalHAX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUe, ObITh MHUIIHATUBHBIM
OBJiajleHHe YHHMBEPCAJbHBIMH PeryJasiTUBHbIMU
JeMCTBUSIMU:

r) NIpUHSATHE ceDdsl M APYTUX JIIO/eii:

- IPUHUMATh MOTHUBBI U apryMEHTHI APYrUX JIOAEH
IIPU aHAJIU3€ PE3YJIbTATOB IEATEIBHOCTH;
-MpU3HABATh CBOE MPABO M MPaBO APYrUX JIOJEH HA
OIIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU
JPYyroro 4ejoBeKa,

- YMeTh IUIAHUPOBATH U BBITIONHATH XUMHUYECKHIA IKCTICPUMEHT
(mpeBpallleHHsT OpPraHUYECKUX BEIIECTB IPU HArpeBaHUU,
MOJyYeHUE ATWICHA M H3YyYEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakuMyd Ha albJeruibl, Kpaxmal, YKCYCHYIO KHCIIOTY;
NeHaTypauus O€JIKOB IpU HarpeBaHWM, I[BETHBIE pEaKLUU
0eNKOB; NPOBOAUTH pPEAKIMH HOHHOTO OOMEHa, OIpenessaTh
Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHBIC pEaKIUU Ha Ccyibdar-,
KapOoOHAT- W XJIOPUJA- AaHUOHBI, HA KAaTHOH aMMOHHS; pellaTh
SKCIepUMEHTaJbHbIE 3a7auyd 1o TeMaMm "Mertauibl" u
"Hemeramnbl") B COOTBETCTBHM C TIpaBWUJIaMU  TEXHUKH
0€30MMacHOCTH TIPU OOPAICHUH C BEIIECTBAMH U J1a00paTOPHBIM
o0oOpy/lOBaHUEM; TMPEACTABIATh PE3YNbTAaThl XMUMHYECKOTO
IKCIIEPUMEHTa B (pOpME 3alHMCH ypaBHEHH COOTBETCTBYIOIIUX

peaKI_II/Iﬁ nu (bOpMy.]'II/IpOBaTL BbIBOAbI Ha OCHOBC 3JTHX
PE3YIbTATOB;
- YMCTb CaMOCTOATCIIbHO  INNIaHUPOBAaTb W IIPOBOJAHTH

XUMUYECKUM SKCIEPUMEHT (MOJIyYeHHE M W3y4YeHUE CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, Ka4eCTBEHHBIE

peakiu YTII€BOJ0POIOB Pa3TUYHBIX KJIaCCOB u
KHCIIOPOJICOICPKAIIMX OPraHWYECKUX BEIISCTB, pCIICHUE
AKCIEPUMEHTAIbHBIX 3a71a4 o pacro3HaBaHUIO

HCOPraHNYCCKUX U OPraHUYCCKUX BeIJ_IeCTB) C CO6J'IIO)ICHI/ICM

mpaBujl  0e30macHOro  oOpalieHuss ¢ BEHIeCTBAMU U
nabopaTopHbIM  oOOpyaoBaHHEeM, (HOpPMYIHpPOBaTh  LIETU
WCCIICIOBAHMS,  TPEJOCTaBIATh B Pa3jIMdHON  (opme

pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3MPOBAaTh M OLIEHHBATH HX
JOCTOBEPHOCTE;

OK 07.
ConelicTBOBATH
COXpaHEHUIO
OKpYKaKIIEel Cpesl,
pecypcocOepexeHuro,

B o0J1acTH 3K0710rH4eCKOro BOCIIUTAHNS:

- c(pOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYIbTYpHI,
IIOHUMAHUE BIHUAHUSA COLHAJIBHO-DKOHOMUYECKUX
IpOIECCOB  HA  COCTOSIHME  NPUPOJHOM W
COLMAJIBHONH  Cpeapl, OCO3HAaHHE TIJI00aIbHOTO

- copmupoBaTh IIPEJICTaBICHHUS: 0 XUMHUYECKON
COCTAaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIU
XMMHUM B TIO3HAaHUM SIBJICHUH MpPUPOIBI, B (OPMHUPOBAHUHU
MBIIUIEHUS! M KYJAbTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
I'PaMOTHOCTH, HEOOXOIMMOM JJIsl peleH s MPAaKTHUYECKUX 3a1a4




HpI/IMeHSITB 3HAHUA
00

U3MCHCHHUHU KJIMMATa,

XapakTepa 3KOJOTHYECKUX MpolieMm;
- NJaHUPOBAHHE U OCYIIECTBJIECHUE JEUCTBUU B
OKpYyXalllled cpele Ha OCHOBE 3HAaHUA Leled

U DKOJOTMYECKH OOOCHOBAaHHOTO OTHONICHUS K
3I0pOBBIO U IPUPOAHOIL Cpee;
YMETh COOJIIOAAaTh MpaBUia KOJIOTMYECKH 1eJIecO00pa3HOro

CBOEMY

MPUHIATBI YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA; OBEJCHUS B OBITY M TPYHOBOIl ACSTENBHOCTH B LEIAX
OepexKIUBOTO AKTUBHOE HENPUATHUE IEHCTBUM, IPUHOCIIUX BpeEN COXPAaHEHUs CBOEIO 3/0POBbS M OKPYKAIOWIEH HPUPOLHOI
[POU3BOACTRA, OKpYKalolleH cpene; Cpelbl; YYHMTHIBATH ONACHOCTH BO3JECHCTBHS HA IKHBBIE
3‘1’11’6KTHBH0 - YMEHHE IPOTHO3UPOBATH HEONATONPHATHBIC | OprapmsMbl ONPENEICHHBIX — BEWICCTB, [OHMMAs — CMBICI
NefcTBOBAThH B OKOJIOTHYECKHE MOCIEACTBUSA TNPEANPHHAMACMBIX | [ogasaresst IPEAEIbHON OMYCTUMOM KOHIICHTPALIHHY;
Ype3BbIYaUHBIX JEeUCTBUM, IpeNoTBpallaTh UX; - PACHMPCHMC | _yyiery  [porHO3MpOBATH, AHATM3MPOBATH H  OLCHUBATH C
CUTYyaLUIX OIBITA JAEATEIBbHOCTH 3KOJIOTUUYECKOU . . .
MO3UIMKA 3KOJIOTMYECKON O€30MacHOCTH TOCIEACTBUSL OBITOBON
HAIIpAaBJICHHOCTH; . .
} OBIaJCHHE HABBIKAMI yaebuo- | 1 IIPOU3BOJCTBEHHON [JEATEIbHOCTH 4YEJIOBEKA, CBSI3aHHOM C
MCCIIE0BATENbCKONH, MPOEKTHOH M  COLHATbHOMN nepepaboTKOM BEIIECTB; UCIOIb30BaTh MOTYYEHHbIE 3HAHUS JJIs
IEATECIbHOCTH INPUHATHA T'PAMOTHBIX peIHGHI/Iﬁ HpO6JI€M B CUTyalu:ix,
CBSI3aHHBIX C XMMHUCH;
YMETh OCO3HaBaTh ONACHOCTb BO3JCHCTBHUS HA JKUBbIC
OpraHU3Mbl  ONPENEJIEHHBIX BELIECTB, IOHUMAas CMBICI
MOoKazareyisi MNpeAesibHOM  JIOMYCTUMOW KOHUEHTpPALMH, |
MOSICHATH, HAa  IpUMEpax  CIocoObl  YMEHBIUICHHS U
NPEAOTBPALLEHUs HX BPEAHOIO BO3JACHCTBHS HAa OPraHU3M
YEJIOBEKa,
K311, - OpraHuzAIs PAGOUEro MECTa; CdopMUpOBaHHOCTh YMEHHUSI OpPraHU30BaTh pa6(?qee MECTO
OpraHW30BHIBATS IIpH MPOBEICHUH 1a00paTOPHBIX PabOT MO XUMHUH;

pabouee MecTo

- IPUMCHCHUC CPCIACTB HHHHBHHyaHBHOﬁ 3alllUThI

CdopMHupoBaHHOCTh YBaXEHUS K TPYLy MEAMIIMHCKOW CECTpBHI,
OCO3HaHUE IIEHHOCTHU MPodecCHu, TPYI0TO0HE;
CdopmMHpoBaHHOCTh TOTOBHOCTH K AKTUBHOHM JESTENBHOCTH B
00JacTi METUITUHBI, CIOCOOHOCTH UHUIIMHPOBATH, INTAHUPOBATH
Y CAMOCTOATEIIBHO BBINIOJIHATH JAHHYIO JIEATEIbHOCTD,

K 1.2.
OOecrieunBaTh
0e3omacHyo
OKPYXKAIOIIYI0 Cpeay

- obecneueHue 0e30MacHOM OKpyXkarouel cpeabl B

MNOMCIICHUAX

3HaHue U coOiojeHue TpeOOBaHUU OXpaHbl TpyAa NpH
oOpamieHuu C OCTPhIMH  (KOJNIOIIMUMHU M PEXYLIUMHU)
WHCTPYMEHTAMH, XUMUYECKUMHU peaKkTUBaMH npu
BBINIOJIHEHUHU Ja00paTOPHBIX paboT MO XUMHUH;

ChopMUpOBaHHOCTH YBaXKEHUSI K TPYAY MEIUIIMHCKON CECTpHI,
0CO3HaHME LIEHHOCTHU Ipodeccuu, Tpyaoaooue;

CchopMUpOBaHHOCTh TOTOBHOCTH K aKTHBHOW JESTEIHHOCTH B
00JIaCTH MEIUIMHBI, CIOCOOHOCTH MHUIIMUPOBATh, IIIAHUPOBATh




" CaMOCTOATCIIbHO BBINIOJIHATE JaHHYIO NCATCIIBHOCTD,

. Hcnonb3oBaHue 3HAHWNW XUMHUH  TIpU OpMYJIUPOBAHUN
K 3.1. - INPOBEAEHHUE  MEPONPUATUA 1O  CAHUTAPHO- 5 P bopmysp .
) COBPEMEHHBIX HAay4HO OOOCHOBaHHBIX pEKOMEHIAUUN IO
KoncynsTupoBats TUTHEHUYECKOMY MPOCBEIICHUIO HACEIICHHUS ; P v P slan
HACCHCHUE 110 BONIPOCAM  JIMYHOW TUTHEHBI, PAlMOHAIBHOTO  IMHTAHUS,
BOIpOCaM } YMEHHE B3aMMOJCUCTBOBAThL C COLMATIBHBIMM | [IAaHUPOBAHUSA CEMBbH, 3J0pPOBOTO oOpa3a >Ku3HH, (AKTOPOB
UHCTUTYTaMH B COOTBETCTBUU C HX HKIUAMH U | pucka U 310DOBBS:
npo(HIIaKTHKN 4 ) by p JULA 310D o
Ha3sHa4YCHUCM, Hcnonws3oBanue 3HAHWKA XUMHUM TIPU TPOBEACHUH Oecen o
3aboseBaHui
- CHOCOBHOCTh M TOTOBHOCTH K CAMOCTOATENHHOMY (hakTopax, CIocOOCTBYIONINX COXPAaHEHUIO 3/I0POBbs, (pakTOpax
MOMCKY METOJOB pELIeHHss NpaKTHUeCKHX 3ajay, | PHCKA JULL 3710POBbA 1 Mepax npOoUIAKTUKY TPEJOTBPATUMBIX
PUMEHEHMIO PA3IMUHBIX METOOB ITO3HAHMS; Goresneit. .
YMenue B3aMMO/JICHICTBOBATH C MEIUIUHCKUMHU
- BIAJETh HAaBBIKAMHU TOJYYCHUS HWHPOpMAIWHU W3 OpTaHH3AIIAMH;
b
UCTOYHUKOB  pa3HbIX  THIOB,  CaMOCTOSITEIbHO
OCYIIECTBAATE TOMCK, AHANM3, CHCTEMATH3AIMIO M CpopMHpPOBaHHOCTh  HABBIKOB  MOJYy4YeHHUS HUHPOpMAIUU
UHTepIpeTaiio MHPOPMALMA PasIHYHBIX Bugop 1 | MCAMLIMHCKMX M3 HUCTOYHUKOB pa3HBIX THIIOB,
(bopM MpecTaBIeHIS CaMOCTOATENbHBIA  MOMCK,  aHANM3, CHCTEMATH3ALMA U
WHTEpIIpETalNs TOJIYIeHHON HHpOpMAIIHH,
Hcnonb3oBaHue  3HAaHUN  XUMUU  TIpU OpPMHUPOBAHUU
I1IK 3.2. - IpOBeJICHUE PAOOTHI MO0 POPMHUPOBAHUIO U PCATU3ANN p (bopmup
[IpomaranupoBarh [pOrpaMM  370pOBOTO 00pa3a >KM3HM, B TOM uucie | OOUIECTBEHHOTO MHEHHs B TOJIB3Y 3710POBOTO 00pasa H3HU U

3/10pOBBII 00pa3 KU3HU

IPOrpaMM CHIDKEHHUS MOTpeOJeHusl ajkorojis U Tabaka,
npeaynpexaeHuss W OoppObl € HEMEAMLUHCKUM
notpebieHueM HapKOTUYECKUX CPEICTB u
IICUXOTPOIHBIX BEILECTB,;

- copMUPOBAHHOCTH 370POBOTO H  0OE30MacCHOTO
o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3/I0POBBIO;

MOTHBAIIMH HACEJICHHS HA BEJIEHUE 310pOBOr0 00pa3a KHU3HH;

Hcnonb3oBaHue 3HAHUM XUMUM TpU  MHGOPMHPOBAHUU
HAaceJIeHHs O TMporpaMMax CHWKEHHs Beca, TOTpeOIeHUs
ankorosis M Tabaka, TNpeAyNpexIeHMH U  OopbObl  C

HEMCIUIITNHCKUM HOTpC6J’IeHI/IeM HapKOTI/ILICCKI/IX CpeI[CTB 158
MICUXOTPOIHBIX BELIECTB;

3HaTh W coOIOAaTh NPUHIUIBI 3I0pPOBOTO 00pa3a >KU3HH,
OCHOBBI COXPAaHEHHUS U YKpEIUICHHS 370pOBbs; (HaKTOPHI,
CIIOCOOCTBYIOIIIME  COXPAHEHHWIO  3JI0POBBS;  IPOTPAMMBI
3JI0pPOBOTO 00pa3a KU3HH;

AKTI/IBHOG HCHpI/If{TI/IG BpCI[HBIX HpI/IBBILIGK N HHBIX (I)OpM
NPUYMHEHUS Bpeaa GU3NIeCKOMY U IICUXMUYECKOMY 3/10POBbIO;

Co3nmanne TekcToB 1o mnpomaranae 30X B pa3numuHbIX
dbopmaTtax Cc y4eToM I[eJIeBOM  ayAHTOpUH, BBIOOpP
OHTI/IMaHBHOﬁ (i)OpMI)I HpeI[CTaBJ'IeHI/IH nu BI/I3ya.]'II/I3aHI/II/I;




3 VkaszpiBarotcs 1K, anemMeHTsI KOTOpBIX GOPMHUPYET MPHUKIATHON MOAYIH (TIpodhecCHOHATLHO-OPUEHTUPOBAHHOE COJIEPIKAHKE) B COOTBETCTBUU C
@I'OC peanuzyemoii npodeccun/cnenuansaoctu CI1O



. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIbHOM TUCIIUILINHBI

2.1. O0beM JUCHUIJIMHBI U BBl Y4eOHOI padoThl

Buja yyeOHOM padoTHI O0beM B yacax
O0bem 00pa3oBaTeJIbHOH IPOrPaMMBbI M CHUILINHBI 144
B T.4.
OcHoOBHOe coaepkaHue 94
BT. U..
TEOpETUYECKOe 00yUYeHue

34
IIPAKTUYECKUE 3aHITHS

32
B T.4. KOHTPOJIbHBIE pabOTHI

10
1a00paTOPHBIE 3aHATUS

18
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE 42
(copep:kaHue NPUKJIATHOIO MOAYJIA)
BT. 4.
TEOpPETUUYECKOE 00yUYeHue 8
MIPaKTUYECKUE 3aHATHUS

22
J1ab0paTOpPHBIE 3AHATHS

12
IIpomexxyTouHas arrecranus
JuddepeHrpoBaHHbIi 3a4eT 6
OK3ameH




2.2. TeMaTH4eCKHUH IJIAH U COAEPKAHNE AU CHUTIIUHBI

HanMeHoBaHMe Coaep:xaHnue yueOHOro Mmarepuaja (0OCHOBHOE U l'l])g(l)eccnOHa.J'ILHO-OpI/IeHTI/IDOBaHHOC), Jadopatopabie] O0beM | @opmMupyembie
pa3aesioB U TeEM NpakTHYeCKHe 3aHATHS, IPUKJIATHOI MOAYJIb uacos ROMIICTCHIIAA
1 2 3 4
OcHoBHOE coaep:KaHne 94
Pasznea 1. OcHoBBI cTPpOEHHUA BellecTBa 6
Tema 1.1. OcHoBHOE coaepkaHue 4 OK 0T
CTpoenue aToOMOB TeopeTudeckoe o0yueHue 2
XHMHIECCKHX CoBpeMeHHass MOJIENIb CTPOCHUS aToMa. DJIEKTpOHHAs KoHpurypanus aroma. Kinaccupukanus XuMHIECKUX
FJIEMEHTOB H 3NIEMEHTOB (S-, P-, d-21eMeHThI). BasieHTHBIC 51eKTpOHbI. BalleHTHOCTh. DJIEKTPOHHAS IPUPOIa XMMUYECKON
npupoaa CBSI3U. DIIEKTPOOTPHIIATENILHOCTh. KOBaneHTHas CBS3b, €€ Pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHUS 2
XUMHICCKOU (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MoHHas cBsi3b. MeTtayummueckas cBs3b. BogopoaHas cBsi3b.
CBSA3H MexMOIEeKyIIIpHBIE B3aMMOIEHCTBHS.
W30TONBI, OCHOBHOE 1 BO3OY)KICHHOE COCTOSIHHE aTOMa, THOPHIM3aIHsi aTOMHBIX OpOUTAJICH.
IIpakTHyeckue 3aHATHSA 2
Pemennie npakTuyeckux 3aJjaHUi Ha COCTABICHUE YIEKTPOHHO-Tpaduueckux GopMyIl 2ieMeHToB 1-4
MIEPUO/IOB.
Pewrenue 3amannii Ha UCTIOAB30BAHNE XUMUYECKON CUMBOJIMKHA U HA3BAHUM COCMHEHUN 110 HOMEHKIIAType 5
MEXIYHAPOAHOI'O COI03a TEOPETUYECKON U ITPUKIIAAHOW XUMUN U TPUBUAIBHBIX Ha3BaHUM IS COCTaBIICHUS
XUMHUYECKUX (OPMYJI ABYXaTOMHBIX COEMHEHUHN (OKCHJIOB, CYIb(MHUI0B, THAPHUIOB U T.I1.) U APYTHX
HEOPraHUYECKUX COCAUHEHUHN OTAEIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coJep:KaHHe 2 OK 01 OK
MeproanyecKkuii Teopernueckoe o0yueHue - 02
3akoH W TaOamia 1IPAKTHYECKHEe 3aHsTHS P
JA.N. Menneneesa | [Jeppoguueckas cucTeMa XHMIUecKHX d1eMentoB J.M. Menneneesa. dusuaeckuii cMpici [TepHOIHIECKOTO
3akoHa JI.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB, 00pa3yeMbIX UMHU
MIPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOTO A1eMeHTa B [leprnoanyeckon 2

cucteMe. MupoBo33peHdeckoe U HayuHoe 3HaueHue lleprnoanueckoro 3akona J[.11. Menneneesa. [Iporaosst
J.U. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.




Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUECKHUX
3JIEMEHTOB «MeTaluTMYecKre / HEMETaUIMYEeCKUE CBOMCTRA, SJIEKTPOOTPUIIATEIILHOCTh M CPOJICTBO K
ANEKTPOHY XUMHUYECKUX 2JIEMEHTOB B COOTBETCTBUE C MX AJIEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHUEM B
MEPUOJUYECKON cucTeMe XumMuieckux sneMeHToB .M. MenaeneeBay.

Pa3pnen 2. XuMuuyeckue peakumu

10

Tema 2.1. Tunsl
XHUMHYECKUX
peaxkiun

OcHoOBHOe coaepxaHue

Teopernyeckoe o0yuenue

KJ'IaCCI/I(bI/IKaI_[I/IH " TUIIBI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHU4E€CKNUX BEIICCTB. KomnyecTBeHHBIE
OTHOIICHUS B XUMHU. OCHOBHBIC KOJIWYECTBEHHBIC 3aKOHBI B XUMHUH U PacCydCThI 11O YPAaBHCHUAM XUMHYCCKUX
peaKquI. Moup Kak CINHNIa KOJIMYECTBA BEUICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpPaHCHUA MacCChl U
OHCPIUu. 3aKoH ABOl"aI[pO. MOJIHpHBIﬁ 00beM ra3zos. OTHOCUTEIbHASA INIOTHOCTD r'a30B.

Peakuuu KOMHJ’IGKCOO6paSOBaHI/IH C Y4aCTHUEM HCOPIraHNYICCKHX BCHICCTB (Ha IpUMEPC TNAPOKCOKOMIIIICKCOB
OWMHKa U aJ'IIOMI/IHI/IH).

IIpakTn4yeckue 3aHATHSA

CocraBieHue ypaBHeHI/Iﬁ peaKI_II/Iﬁ COCAUHCHMUS, PA3JIOKECHUA, 3aMCILICHN, oOMeHa. YPaBHeHI/IH peaKHI/Iﬁ
TOpeHUA, HOHHOTI'O 06MeHa, OKHCJIICHHA-BOCCTAHOBJICHHUA.

Pacuer konnuecTBEHHBIX XapPAKTCPUCTUK UCXOAHBIX BCIICCTB U IMIPOAYKTOB PCAKITUH. Pacuer
KOJIMYCCTBCHHBIX XapPAKTCPUCTUK IIPOAYKTA PCAKIUN COCAUHCHUSA, €CJIN OAHO U3 BCIICCTB JaHO B M30BITKE
W/WIH COACPIKUT IIPHUMECH. Pacuer maccoBoli nim 00bEMHOM AOJIM BbIXOJa ITPOAYKTA pCAKIINN COCANHCHUSA
OT TCOPETUYCCKU BO3SMOKHOTO. Pacuetr 00beMHBIX OTHOIIICHHUM ra30B. PacueT MaccChl (O6’BCM, KOJIMYCCTBO
BeH_[eCTBa) MNpOAYKTa p€aKnuu, €CJIM OAHO U3 BCIICCTB IaHO B BUAC paCTBOpaA C onpez[eneHHoﬁ MacCOBOM
JoJein pPaCcTBOPCHHOI'O BCIICCTBA.

YPaBHeHI/ISI OKMCJICHHSI-BOCCTAHOBJICHHS. CTeneHb okuciIeHuss. OKMCIUTENIh 1 BOCCTAHOBUTEIIb.
OKHCIUTEIFHO-BOCCTAHOBUTEILHEIC pCaKknuu B IIpupoac, MpOMU3BOJACTBECHHBIX ITPOLECCaX U
KUBHCACATCIIbBHOCTH OPIraHU3MOB. OKHUCIUTETHHO-BOCCTAHOBUTEIBHBIN IMOTECHI Al CPECABbI. CocraBneHue u
YpaBHHUBAHUC OKUCIUTCIIbEHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ METOIOM 3JICKTPOHHOTO Oananca. TunmuuHbIC
HCOPTaHNYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JICKTpOJIPI3 pPacTBOPOB U paCIlJIaBOB COJIEH.

OK 01

Tema 2.2.

JIeKTpoJIHTHYEC
Kasl

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue

OK 01




nucconuanua u
MOHHLIA 00MeH

Teopus >IEKTPOIUTUYECKON quccoranuu. Peakinu nonnoro oomena. CoctaBieHue peakiiuii HOHHOTO
oOMEHa ImyTeM COCTaBJICHHUS WX TOJHBIX U COKPAIICHHBIX HOHHBIX YPABHCHHI.

['uaponu3 coseit. 3HaYeHUE TUAPOIN3a B OMOJIOrMYEeCKUX OOMEHHBIX Tporieccax. [I[pumenenue ruaponnsa B
MIPOMBIIIICHHOCTH.

JlabopaTopHbIe 3aHATHSA

2
JlaboparopHas paboTa «Peakuuu rupoiamn3a.
HccnenoBanue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMH MPOTOJIMTAMU, U UX PEaKIIUii 2
C pacTBOpaMHu Iiesioun U kapOoHara HaTpusi. CocTaBlIeHHUE PEAKIMIl THAPOIIN3a COJEH.
KonTpoasnas C
TPOEHHE BELIECTBA U XUMUYECKUE PEAKLIUU. 2
padora 1
Pa3znea 3. CTpoeHue U CBOMICTBA HEOPraHUYECKHUX BelIeCTB 21
Tema 3.1. OcHoOBHOe coaepxaHue 6 OK 01
Knacenpuxkanus, | Teopernyeckoe o0yuyeHue 2 OK 02
HoMeHkJaTypa u | [Ipenmer Heopranndeckoit xumun. BzaumocBsi3p Heoprannueckux BemectB. Kinaccuduxarms
CTpOeHHUE HeopraHnyeckux BemecTB. [IpocTeie u cnoxkHble BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUBI,
HEOpPraHWYeCKUX | THJIPOKCHBI, KUCIOTHI, cov). HoMeHKkIaTypa 1 Ha3BaHHE HEOPraHUYECKHUX BEIIECTB UCXO/S U3 UX
BeleCTB XUMHUYECKON (POPMYIIbI UITU COCTaBICHUE XUMUYECKON (hOPMYIIBI HCXO/IS U3 Ha3BaHU BEIIECTBA IO
MEXIYHAPOJAHOW WU TPUBUAIBHOW HOMEHKIIATypE. 2
MexmonekynsipHble B3aumoiencTBus. Kpucrtamnoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannumdeckue u amopgHbie BelecTBa. TUIBI KPUCTATNIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIsipHasi,
MOHHAsI, METAJITUYeCKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUITMYECKOM
pemieTku. [TprunHBl MHOrOOOPAa3us BEIIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOSHUU TBEPBIX, JKUIKUX U ra3000pa3HbIX BemiecTB. JKuakue
IIpakTn4yeckne 3aHATHA 4
Pemennie 3aay Ha pacdyeT MaccOoBOM JOMM (Macchl) XMMHYECKOTO 3JIeMEHTa (COeAMHEHHS) B MOJEKYIe
(cmecu). Pemienne mpakTHYeCKHX 3aJaHUM MO KiIacCHU(UKAllMK, HOMEHKIAType U XUMUYECKUM GdopMynam 4

HCOPIraHNYCCKUX BCILICCTB PA3JIMYHBIX KJIACCOB (Ha3LIBaTL n COCTaBJIATH (l)OpMy.]'IBI XUMHUYCCKHUX BCHICCTB,
OIPECACIIATH IIPUHALJICIKHOCTD K KJIaCCY).




VICTOYHHKH XWMUYECKOW WHpOpManuu (HaydyHas W ydeOHO-Hay4dHas JIMTEpaTypa, CpPEACTBA MacCOBOMH
nHpopmanuu, cetb HWHTepHer u apyrue). Ilomck wuHbOpMamuu 10 Ha3BaHHAM, HACHTH(PHUKATOPAM,

CTPYKTYpHBIM (hopmyram.

OcHOBHOe coJiepKaHue

Tema 3.2. 12 OK 01 OK
DU3NKO- TeopeTnuyeckoe odyuenue 5 02
XHMHYCCKHE Metamipl. O0mue Qusnyeckne M XUMHUYECKHE CBOWMCTBA MeTaioB. CrocoObl ToOJydeHHs. 3HAYCHHUE
CBOHCTBA METaJIOB ¥ HEMETAIUIOB B NPHPOJEC M JKU3HENEATEIBHOCTH YelIOBeKa M Oprann3MoB. Kopposus meranios: 2
HEOPraHu4€CKUX pyiyip1 KOPPO3HH, CIIOCOOBI 3AIMTH METAJIOB OT KOPPO3HH.
BeleCTB Hemeramuiel. O0mue $pusznveckue 1 XMMUYECKUE CBOWCTBA HEMETaUIOB. TunuuHble cBolicTBa MeTawioB Y-

Y1l rpymn. Kiaccupukanus W HOMEHKIATypa COEAMHEHHMH HeMeTaioB. KpyroBopoTel OHMOTEHHBIX 2

HIIEMEHTOB B IIPHPO/IC.

XMMHUYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB, KHCIIOT, COJIEH

U 71p.). 3aKOHOMEPHOCTH B HM3MEHEHHMU CBOICTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICIINX 2

OKCHUJ/IOB M TUAPOKCHJIOB.

IIpakTH4ecKue 3aHATHSA 4

CocraBneHne ypaBHEHHI XMMUYECKUX PEAKIUi ¢ y4aCTUEM MPOCTHIX U CIIOKHBIX HEOPraHWYECKUX BEIIECTB:

OKCH/IOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX JIIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBAHUH U

aM(OTEepHBIX TUIPOKCHIOB, HEOPTaHMYECKHUX COJIEH, XapaKTePH3YIOIINX UX CBOMCTBA. 4

PereHne nMpakTUKO-OPHEHTHPOBAHHBIX TEOPETHUECKHUX 3aJaHUil Ha CBOIMCTBA U MOJyYeHUE HEOPTaHUUECKHX

BEIIECTB.

JIabopaTropHbIe 3aHATHA 2

Jlaboparopnast padota «CBOWMCTBa METAIIIOB M HEMETAILIIOBY.

lccnenoBanue GU3NYECKUX U XUMHYECKAX CBOWCTB METAJUIOB M HEMETAIIOB. Penienne skcrnepuMeHTaIbHbBIX 2

3a7a4 M0 CBOMCTBAM XMMHYECKHM CBOWCTBAM METAJUIOB M HEMETAJUIOB, 10 PACHO3HABAHMIO M TOIYYCHUIO

COETMHEHUH METAJNIOB U HEMETAILJIOB.
Tema 3.3. OcHOBHOE coaepkaHue 3 OK 01 OK
IpoussoacTeo |l €oOpeTHYECKoe 00yyeHue 1 02
HEOPTaHMIECKUX \OGie mpeacTaBieHUss O MPOMBINUIEHHBIX CIIOCO0AX IMOJNYYEHUss XMUMHYECKUX BEIIECTB (Ha TMpUMEPE
BEILECTB. [POKM3BOJICTBA AMMHUAKA, CEPHON KUCIIOTHI). 1

3HadyeHue u

UIepHa;I " OBCTHAs MCTAJLITyprus. HpaKTI/I‘-ICCKOC NPHUMCHCHUC DJICKTPOJIN3a JJI MMOJIYYCHHA HICJIOYHBIX,




ObITY U Ha

MICJIOYHO3EMCIIbHBIX MCTAJIJIOB 1 aJIFOMHUHN . CTeKJI0 B CHIIMKaTHas IPOMBIINIJICHHOCTD. Hp06neMa O0TX010B

MPOU3BOACTBE Y TOOOYHBIX MPOAYKTOB.
IIpakTnyeckue 3aHATUA 5
PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 33aJaHUN O POJIM HEOPraHWYECKONM XUMHUU B Pa3BUTHUU MEIULIMHBI,
CO3/IaHUM HOBBIX MaTepHalioB (B CTPOUTENBCTBE M JP. OTPACIAX MPOMBIIIJICHHOCTH), HOBBIX MCTOYHHKOB 2
OHEPruM (aJbTEPHATUBHBIE MCTOUYHUKH SHEPTrUMU) B PEHICHUM MPOOJIEM SKOJIOTHYECKOM, SHEPreTHUYECKON U
MUIIEBONA OE€30IIaCHOCTH.
KonTpoasnas Croi
BOWCTBA HEOPTAHUYECKUX BELIECTB. 2
padora 2
Paszngea 4. CTpoeHHUe U CBOMCTBA OPraHUYECKHX BelIeCTB 23
Tema 4.1. OcCHOBHOeE coJiepKaHue 4 OK 01
Knacengpukanus, [Teoperndeckoe o0yuenue 2
CTPOCHUE U [Ipeamer oprannueckoil Xumun. B3auMocBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMEHKJIATypa |[XMMHMUYECKOE CTPOEHHUE KaK MOPSIOK COCIMHEHHS] aTOMOB B MOJIEKYJIE€ COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE
OPraHMYeCKUX  [[IOJIOKEHUS TEOPUU XUMHUYECKOI'O CTPOEHHUs OpraHudeckux coenuHeHuit A.M. BytnepoBa. YriepoaHblid
BeleCTB CKEJeT OpraHM4ecKod MoJeKylnbl. MOoNleKynspHble H CTPYKTYpHbIE (pa3BepHYThIE, COKpAIllEHHBIC) 2
xumuueckue (GopMyibl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTpOeHUs Mojekyn. M3omepus u
M30Mepbl (CTPYKTYpHasi, reoMeTprueckas (Iuc-Tpanc-u3omepusi). KpaTHoCTh XUMHUYECKON CBS3H.
[lonstne o (¢yHKIMOHANBHOW rpynmne. [IpuHIUOB KIacCUUKALUKA  OPTraHUYECKUX  COCTUHEHUI.
Mesx1yHapoaHas HOMEHKIIATypa U MIPUHLMIIBI HOMEHKJIATYPBl OPraHUYECKUX COEIUHEHM.
IIpakTHYecKHe 3aHSITHSA 2
HomeHknatypa OpraHu4eckKuX COEJUHEHHWH OTAENbHBIX KIIACCOB (HACHIIICHHbIE, HEHACHIIIEHHbIE W
aQpOMaTHYeCKHUE YTJIEBOJOPOJbI, CHHUPTHI, (EHOJBI, ambACTUIbI, KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.)
CocTaBiieHHEe TIONHBIX ¥ COKPAIICHHBIX CTPYKTYPHBIX (DOPMYNT OpraHMYeCKHX BEHIECTB OTAENbHBIX KJIACCOB, 2
MCIONB3YSl WX Ha3BaHMs IO CHCTEMaTHYeCKoW HOMeHKiatype. PacueTsl mpocreiimneit  ¢dopMysl
OpPraHMYECKO MOJEKYIbI, UCXOJS M3 2JIEMEHTHOTO cocTana (B %).
OcHOBHOE coaepkaHue 11 OK 0T
TeopeTnyeckoe o0yuyeHmne OK 02




Tema 4.2.

CpoiicTBa @OU3NKO-XMMUYECKHE CBOHCTBA OPraHUYECKMX COEAMHEHHH  OTHCNBHBIX  KJIAcCOB  (OCOOEHHOCTH
OpPraHM4eCKMX  knaccupUKAMM U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHUECKHI psig ¥ obmas Gopmyna; U30Mepus;
COe/THHEeHHH (bu3nvecKre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI OTYUYEHHUs):
- MpelenbHble YrIeBOAOpOAbl. [OpeHMe MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B
[MPOMBIIIIICHHOCTH U ObITy. CBOMCTBA MPUPOJIHBIX YIJIEBOJIOPOIOB, HAXO0XKJIECHUE B MPUPOJE U MPUMEHEHHE
AJIKAHOB;
- HEMpEJEIbHbIE U apOMATHYECKHUE YrieBo1opoabl. [lomMepu3anus 3TUIEHa KaK OCHOBHOE HAIIPABIICHUE €0
MCIOJIb30BaHMs. ['OpeHHE aleTUIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHM JUISl CBAPKU U PE3KH
METAILIOB;
- KHCJIOPOJICOJIEPKANINE COCAMHCHHS (CIUPTHI W MPOCTBIE APUPHI, (EHOIBI, adbJACTUABl W KCETOHBI,
KapOOHOBBIC KHCIIOTHI M KX MTPOU3BOIHBIC). [IpakTHuecKkoe MpUMEHEHHUE STUIICHTIIMKOJIS, TIUICpUHa, PeHOoIa.
[TpumeneHrne GopManbaeruaa, aneTaablAeruaa, YKCYCHOW KHCIOTHl. MblIa KaK COJHM BBICIIMX KapOOHOBBIX
KHcJIoT. Morolue cBOMCTBA MBIJIA;
- a30TCOAEPXKAIINE COEAUHEHNS (AMUHBI 1 aMUHOKHUCIIOTHI, OEJIKN).
Kiaccugukanuss u  0COOEHHOCTHM  OpraHMYEeCKMX  peakuuid. Peakuuonubie 1eHTpbl.  Pamukaibl.
[lepBoHaYaJIbHBIE MOHATHS O THUIAX U MEXAHU3MaX OPraHUYECKUX PEAKIUH.
I[IpakTu4eckue 3aHATHSA
Pemenue nenouek npeBpameHnii Ha TEHETUYECKYIO CBSI3b MEXKAY KIaCCaMH OPraHMYE€CKUX COCMHEHUN C
COCTaBJICHUEM HA3BAHUIN OPraHUYECKUX COCIUHEHUH MO TPUBUAIBHOW MM MEXKIYHAPOIHON
CHCTEeMaTUYECKON HOMEHKIIaType. Pelenne pacyeTHbIX 3a/1a4 10 YPaBHEHUSIM PEAKIIUU C yYaCTHEM
JlabopaTopHbIe 3aHATHS
JlaGopaTopHas pabota «[lonydeHue 3THIIeHa U U3yYEHUE €r0 CBONCTBY.
[Tonyuenue sTuneHa u3 3TaHoOJA B TaOOPATOPUU U U3YUEHHUE €T0 (PU3UIECKUX U XUMHUUECKHX CBOMCTB.
CocraBiieHHe peakivii MPUCOeANHEHUS U OKUCIICHUS Ha TPUMEpE dTUJIeHA. Perienne pacueTHhIX 3a/1a4 ¢
WCIIOJIb30BAaHUEM IIJIOTHOCTH T'a30B M0 BOJOPOIY U BO3AYXY.
Tema 4.3. OcHOBHOE coJepKaHue OK 0T
Opranuyeckne [Teopernueckoe o0yyeHue OK 02

BeLeCTBA B
JKM3HeesATeTbHOC
TH 4eJ10BeKaA.
IIpousBoacTBo U

brooprannueckue coequHeHus. [IpumeHenne n Onosoruyeckasl pojb yriieBogoB. OKHCIIEHUE YITIEBOJOB -
MCTOYHUK SHEPTUU KUBBIX opraHu3zMoB. O0IacTy NpuMeHeHUs] aMUHOKHUCIIOT. [IpeBpaiienus OenKoB MUK B
opranusme. buonornueckue pynkuuu 6enkos. buonornyeckue pyHkuu xupoB. Posib oprannyeckoit XuMun

B pellIeHUH MpoOieM MUIEBOI 0€30MaCHOCTH.




NpUMEHEeHHue HyxkienHoBbie KUCTOTHI: cocTaB U cTpoeHue. Ctpoenue HykieotuoB. CoctaB HykiaenHOBBIX kucioT (JHK,
oprannyecknx  [PHK). Ponb HyKJI€MHOBBIX KMCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.
BeLEeCTB B
NPOMBILVIEHHOCT
[Ipon3BOICTBO OpPraHMYECKUX BEUIECTB: MPOM3BOJCTBO MeTaHoJa, nepepadorka HedTu. IlommdTHieH Kak
KPYIIHOTOHHAKHBIA IPOAYKT XHMHMYECKOro mnpoussBoxactsa. Ilpumenenue ostunena. IIpomsBoactso u
[IPUMEHEHHE Kay4yyKa U PE3UHBI.
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHHE, cBoMHcTBa. IIpakTHueckoe HCIOJIb30BAHUE]
BOJIOKOH. CHHTETUYECKHE IJICHKH: M3OJSALMS sl TIPOBOJOB, MEMOpAHbI JJIsi ONPECHEHUS BOJIBI, 3allUTHbIC 2
[UIEHKU Ui aBTOMOOWJIEH, TIJIacTbIpH, XUpyprudeckue moBsi3ku. HoBble TexXHOIOrMM JalibHEHIIEro
COBEPILICHCTBOBAHUS IIOJIMMEPHBIX MATEPUAJIOB.
Poub oprannveckoil XuMHuU B pEHICHUH MPOOIIEM SHEPTeTHUECKOW OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBL,
CO3IaHUU HOBBIX MaT€pUaAJIOB, HOBBIX HCTOUHUKOB YHEPIUH (2IbTEPHATUBHBIE HCTOUYHUKN YHEPTHUH).
IIpakTH4yeckune 3aHATHA 2
Pemenne npakTuko-OpueHTUPOBAHHBIX 3a/JaHUI 110 COCTABJIEHUIO XMMUUYECKUX PEAKIIMNA, OTPaXKaIOIIHUX
XMMHUYECKYIO aKTUBHOCTh OPraHMUYECKUX COSAMHEHUH B pa3InYHbIX CpeAax (MIPUPOJHBIX, OMOJIOTHYECKUX, 2
TEXHOTCHHBIX ).
KonrpoJubHas C o
TPYKTypa ¥ CBOMCTBA OPTaHUYECKHUX BEIIECTB. 2
pabora 3
Pa3pnean 5. Kuneruyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peaKIui 10
Tema 5.1. OCHOBHOE coaepKaHue 4 OK 01
Kunernyeckne [Teopernyeckoe o0yueHue 2 OK 02
3aKOHOMepPHOCTH XUMHueckue peakiuu. Knaccudukanus XUMHUYECKHMX peakuuid: mo (a3oBoMy cocTaBy (TOMOTEHHBIE M
NPOTEKAHUA reTeporeHHbIe), 10 UCIOIb30BaHUIO KaTanu3aTopa (KaTaluTUYECKUe U HEKaTATUTUYECKHE).
XHMHYECKHX CKopocTh peakluy, €€ 3aBUCUMOCTb OT pa3iu4HbIX (AKTOPOB: MPUPOJBl PpEarupyroliux BEIIECTB,
peaxkuui KOHIICHTPALIMU pearupyrolux BeIlecTB, Temreparypsl (mpaBwio Bant-I'odda), miomanum peakimoHHOH 2

TIOBCPXHOCTHU, HAJIMINA KaTaJIl3aTopa. Pons KaTaJIn3aTOpPOB B IIPUPOAC U ITPOMBIIIJICHHOM ITPOU3BOACTBE.
3Hepr1/15{ AKTHUBaIyu. AKTI/IBI/IpOBaHHHﬁ KOMIIJICKC. KaTaJ’II/BaTOpbl u Kartanu3. Poib KaTaJIM3aTopoB B
IMpUPOAC U MPOMBIIIJIICHHOM IMTPOU3BOJCTBEC.

JlabopaTopHbIe 3aHATHS




l3yueHre 3aBHCUMOCTH CKOPOCTH XHUMHYECKOW pEaKIMU OT KOHIEHTPAIMHA PEarupyoUINX BEIIECTB H
TEeMIIepaTypHhI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopnas pabora «OnpeeneHre 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIICHTPAIIUU Pearupyrommx
BeriecTBy». MccnenoBaHne 3aBUCHMOCTH CKOPOCTH pEakIUHM OT KOHIeHTpanuu. OnpenereHne KOHCTAHTHI
CKOPOCTH pEaKIuy rpa)uaecKuM METOIOM.

2. JlaGopatopnas pabota «OmnpeneneHie 3aBUCIMOCTA CKOPOCTH PEaKIuK OT TeMrepatypbl». MccienoBanue
3aBHCUMOCTH CKOPOCTH PEaKIIUU OT TeMIIEpaTyphbl. Pacyer sHeprun akTHBALUU PEaKIInu.

PerieHne NpakTUKO-OPUEHTHPOBAHHBIX 33/J1aHUH Ha aHaiu3 (aKTOPOB, BIHSIOIIUX HA M3MEHEHHE CKOPOCTH
XUMHAYECKON PEaKIuH.

Tema 5.2.
TepMoauHamMuuec
KHe
3aKOHOMEPHOCTH
NMPOTEKAHUS
XHMHYECKHX
peaxumi.
PaBHoOBecue
XUMHYECKHX
peakuui

OcCHOBHOeE coJiepKaHue

Teopernyeckoe o0yuyeHnmne

Krnaccudukanus XUMUYECKUX PEaKIHid: Mo TeruoBoMy 3 (dekTy (IK30TepMHUYECKUE, SHAOTCPMUIECKHUE), IO
oOpaTtuMocTH (0OpaTumble M HeoOpaTumbie). TermtoBbie YPPEKThl XUMHYESCKUX peakiuid. TepMOXUMUYECKHE
ypaBHeHUsA. OOpaTUMOCTh peakiuii. XMMHUYEeCKOe PAaBHOBECHE U €r0 CMEIICHUE MO JEHCTBHEM pPa3IUYHbBIX
(bakTOpOB (KOHIICHTpAILMS PEarcHTOB WJIM MPOAYKTOB pEaKIUH, JaBJICHUE, TEMIIEparypa) Ui CO3JaHHS
ONTUMAIILHBIX YCIOBHI MPOTEKAHUS XUMUYECKUX MPOIECCOB.

[Tonstre 06 sHTaNBNUU U dHTponuu. JHeprus ['n66ca. 3akon ['ecca u cneactBust u3 Hero. Ponb cMmemienus
paBHOBECHSI B TEXHOJOTUYECKHX MPOIECccax.

HpaKanecmle 3aHATHUSA

[Tpuniun Jle [larense. BnusiHue pa3nnyabix (akTOpoB HA U3MEHEHUE PABHOBECHSI XUMHUECKUX PEaKLU.
3aKOH JAECMCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOIO PaBHOBECHsA. PacueTbl paBHOBECHBIX KOHILIEHTpaLUil
[pearupyromux BeIIecTB U MPOIYKTOB peakiuil. PacueTs! TennoBoro a¢dexra peakuuu.

PerieHne MpakTUKO-OPUEHTHUPOBAHHBIX 3a/laHUi Ha mpuMeHeHue npuHuuna Jle-Illatenbe A HaxoXaAeHUs
HampaBJICHUs] CMEIEHUs] PABHOBECHS XMMHUYECKOM peakluu M aHalu3 (PaKTOpOB, BIMSAIOLIMX Ha CMEIIECHHE
XMMHYECKOTO PABHOBECHS.

JIabopaTropHbie 3aHATHA

JlaboparopHas paboTa «3ydeHne BAUSHUS pa3NTUYHBIX (DAKTOPOB HA CMENIEHNE XUMUYECKOTO PABHOBECHS».
HccnenoBanue BIMSHUS W3MEHEHNS KOHLIEHTPALIMH BEILECTB, PEAKLIMU CPEMIbI U TEMIIEPATYPhl HA CMEILICHUE
XUMHUYECKOT0 paBHOBecHs. CpaBHEHHUE MOJYYEHHBIX PE3YJIbTATOB C TEOPETUUECKU IPOTHO3UPYEMBIMU Ha
ocHoBe npunHiuma Jle [larense.

OK 01 OK
02




KonTpoasnas

CKOpOCTH XHMHYECKOI peakuui H XHMHYECKOE PABHOBECHE. 2
padora 4
Paszgea 6. JlucnepcHbie CUCTEMBbI 8
Tema 6.1. OcnosHoe conepikaine *  Jok o1 oK 02 OK
JlucnepcHble Teoperuueckoe odyuenue 2 07
CHCTCMBI H Jlucrnepcubie cucTeMbl. Kosutonanblie cucteMbl. ICTHHHBIE PACTBOPBI.
$axTopnr ux PacTBopeHre Kak (DU3MKO-XUMUYECKUM mpouecc. PactBopbl. CrnocoObl MPUTOTOBICHUS PacTBOPOB.
YETOHUMBOCTH  pacrpopumocts. MaccoBas 710718 PACTBOPEHHOTO BelecTsa. IIpeielbHO JOMyCTHMbIE KOHIEHTPALMH H UX
MCIIOJIB30BAHMUE B OLICHKE DKOJIOTHYECKON OE30MaCHOCTH. 5
Kiaccudukaiys JUCIepCHbIX CUCTEM Mo coctaBy. CTpoeHue B (pakTopbl YCTONUMBOCTH AUCIEPCHBIX CUCTEM.
PacriosHaBaHWe MCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB W TpyboaucnepcHbix cucteM. CTpoeHwe]
MHILEIIBL. PaccerBaHue CBETa NPH IPOXOXKIEHUU CBETOBOIO Iy4YKa YePe3 ONTHUYECKH HEOAHOPOJHYIO CPELy
(a3 dexra Tunmans).
IIpakTHYecKHe 3aHITHSA 2
Perenye 3aj1a4 Ha IIPUTOTOBJIEHUE PACTBOPOB.
PelieHie NPaKTHKO-OPHCHTHPOBAHHBIX PACUCTHBIX 3aJaHUI HA JMCIEPCHBIC CHCTEMEI, MCIONB3YCMBIC Bl
OBITOBOM UM TIPOM3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKA, C MMO3WLMH DKOJOTHYECKOHW O€30MacHOCTH
[OCJIE/ICTBUI U TPAMOTHBIX PEIICHHUH MPOOJIEM, CBI3aHHBIX C XUMHEN.
Tema 6.2. OcHOBHOE coaepkaHue 4 OK 01 OK 02
HccaenoBanue /1a00paTopHbIe 3aHATHS 4
CBOIiCTB JlaGoparopHast paboTa «IIpUroToBIeHHE PACTBOPOBY.
AMCTEPCHBIX [IpUroTOBIEHME pPACTBOPOB 3aJaHHOM (MONSPHOI) KOHIEHTpalud (C HPaKTHKO-OPUEHTUPOBAHHBIMH| 2
CHCTEM I UX |poripocamu), ONPEIENIEHHE CPEIbI BOAHBIX PACTBOPOB.
HAEHTH(UKALIH JlaGoparopHas pabora «¥ccneqoBaHue AUCIEPCHBIX CUCTEMY.
[IpUroToBICHHE M HM3ydCHHE CBOMCTB JMCIIEPCHBIX CHCTEM DA3HBIX BHJIOB: CYCICH3WH, OMYIbCHH,
KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX W KOJUIOMIHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX
pasIMunil MEXTy HUMH.
KonTponbHas
JMCIIEPCHBIE CUCTEMBL. 2
pabora 5
Pazngen 7. KayecTBeHHbBIE peaKIUU 00HAPY KeHHS HEOPraHUYECKHUX H OPraHN4eCKHX BelleCTB 8




Tema 7.1. OcHOBHOeE copepkaHue OK 01 OK
OO0HapyKeHuUe IMpakTHyeckue 3aHATHS 02
HEOPraHWMECKUX | KayecTREHHBIE XMMUUECKHE PEAKIIMH, XapaKTepHbIE I OOHAPYKEHHs HEOPraHMYECKHX BEIeCTB (KaTHOHOB
KaTHOHOB U 1 aHnoHOB). COCTaBIICHHE yPAaBHEHHH PEaKI[MH OOHAPYKEHUs KaTHOHOB |-V| TPyl 1 aHHOHOB, B T.4. B
aHHOHOB MOJICKYJIIPHON U MOHHOU (popmax.
Peakuuu oOHapyXeHHs] HEOPraHUYECKHUX BEILIECTB B PEAbHBIX 00BEKTaX OKPYKAIOLIEH CPEeIbl.
JlabopaTopHbIe 3aHATHS
OOHapykeHHe HeOpraHUYeCKuX BemecTB (katTnoHoB |-V rpymnm iy aHHOHOB) ¢ HCTIOIB30BAHHEM
KaYeCTBEHHBIX aHAJTUTHUYECKUX PEaKIIUM.
JlaGopaTopHas paboTa Ha BEIOOD:
1. JIaboparopHasi pabota «AHaIUTHYECKHE peakiuu KaTuoHoB |-V rpymmy.
[TpoBeneHNe KaueCTBEHHBIX PEAKIINIi, HCIIONB3YEMBIX Il OOHAPYKEHHsI KATHOHOB | rpymmbl (Kaius, HaTpus,
Maruusi, ammonusl), Il rpynmsl Ha npumepe 6apus, 11 rpymmel - cBuHa, [V rpynmsl - amoOMUHKS,
V rpymnmst - xenesa (11 u 1), VI rpymnmes! - Hukens. Onrcanue HabMI01aeMbIX SIBJICHHU U COCTABICHHE
XUMHUYECKHUX PEAKIIHIA.
2. JlaGopaTopHas paboTa «AHATUTHYECKHUE PEAKIIUH AaHHOHOBY.
[TpoBeneHne KaueCTBEHHBIX PEAKIUii, UCIIONIb3YEMBIX JJIsi OOHApYKEHHsI aHMOHOB: KapOoHara, ¢ocdara,
cyneara, cynbpuaa, HUTpara, xjaopuaa u ap. Onrcanve HabIIOJAEMBbIX SBICHUN U COCTABIICHHE
XUMHUYECKHUX PEAKIIHIA.
Tema 7.2. OcHOBHOE coaepkaHue OK 01 OK
Oonapy:xenue [IpakTHYecKkne 3aHATHS 02
OPraHu4eCKHuX KadecTBeHHBIE XUMUYECKHE PEAKIINU, XaPAKTEPHBIE I OOHAPYKEHUSI OTJEIbHBIX KJIACCOB OPraHUYECKUX
BEIECTB COeIMHEHNH: (PEHOI0B, anbAETUI0B, KpaxMaia, yKCYCHOH KHCIOTbI, aMUHOKHCIIOT U JIp.
OTACJILHBIX JleHaTypanus O€NKOB IIPH HarpeBaHHUH, LIBETHBIE PEAKIIUH OEIKOB.
KJIaccoB ¢ CocTaBieHNEe KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHS OPTraHUYECKUX COSIMHEHUN OTIENbHBIX KJIACCOB.
HcmoJab3oBanueM JlaboparopHsble 3aHATHA
KAUECTBEHHLIX |06 HapykeHne OpraHHuecKiX COCTHHEHIH OTASTBHEIX KIIACCOB.
peakuuu

JlaGopaTopHast paboTa Ha BBIOOD:
1. JTaboparopHas pabota «KauecTBeHHbIE peaKkIIMK Ha OT/IENIbHbIE KJIAaCChl OPraHMYECKUX BEIIECTBY.




[TpoBeneHne KaueCTBEHHBIX PEAKIIMii, CIOMb3YEMBIX JJIsi OOHAPYKEHHSI OPraHUYECKUX BEUIECTB Pa3IUUHbBIX
KJIaCCOB: (DEHOJIOB, aJIbJIETHJIOB, KpaxMala, YKCYCHOM KUCIIOThI, aMUHOKHUCIIOT, 6eNKoB u ap. Onucanue
Ha0JI0/TaeMBIX SIBJICHHUM U COCTABICHNE XUMUYECKUX PEAKIIUN U/IIIN CXEM.

2. JlaGoparopHas pabota «KauecTBeHHBII aHATN3 OPraHUYECKUX COSAMHEHUN M0 (PYHKIIMOHAIBHBIM
rpynnamy». [IpoBesieHre KaueCTBEHHBIX PEaKIIHii, HCIIOIB3YEMBIX JIJISl pacliO3HABAHUS OPTaHUYECKUX
BEIIECTB OT/AEIbHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIaM: Ha MpUMepe aMUHOKUCIIOT U KapOOHOBBIX
KHCJIOT, CHUPTOB U (PEHOJIOB, aJIbJIETHI0B U KeTOHOB. Onrcanre HabII0JaeMbIX SIBJICHUI U COCTABJICHHE

IIpogeccnoHaIbHO-OPUEHTHPOBAHHOE COAEpPKAHME (CoAepKaAHUe NPUKJIATHOTO MOAYJIf) 42
Paszngea 8. XuMuA B ObITY M IPOU3BOJACTBEHHOU 1eATEJIbHOCTH YeJI0BeKa 6 OK 01 OK 02 OK|
Tema 8.1. OcHoBHOE coaep:kaHue 5 04 OK 07 ITK*...
Xumus B ObITy u | [IpakTHYecKkune 3aHATHS 6
NPOU3BOACTBEHH | Jroornyeckas 0€30MaCHOCTD MOCIEACTBHI OBITOBOM U IMTPOM3BOICTBEHHON JCSITEILHOCTH YCIIOBEKA, 4
oii CBsI3aHHAsl C IepPepabOTKOM BENIECTB; TIOUCK U aHAIN3 XUMHUYECKOW MHPOPMAIIUHN U3 PA3IMYHBIX UCTOYHUKOB
ACATEIbHOCTH (Hay4Has U yueOHO-Hay4YHas JIMTEepaTypa, CpeaCcTBa MaccoBOil nH(opMaIuu, ceTh HTepHeT u apyrue).
1eJI0BEKA Keticer (¢ yueTtoM Oyayieit mpodeccuoHaNbHOM NeSITeIbHOCTH) Ha aHAJIN3 WH(POPMAIIUU O
NIPOM3BOJICTBEHHO JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM C IepepabOTKON M MOJTYyYCHUEM BEIECTB, & TAKKE C
9KOJIOTUYECKOM 0€30MacHOCThIO.
3amura ketica: [IpencraBieHue pe3ysIbTaToB PEIICHHUS KEHCOB (BBICTYIJICHHE C MPE3CHTAIINEH ) 2
*Paznen 9.1. UccienoBanue 1 XMuMU4eCKHii aHAIU3 00beKTOB Onocdepsbl 36
Tema 9.1.1. OcHOBHOe coJepKanne 8 OK 01
OCHOBBI JlabopaTopHbie 3aHATHS 5 K 1.1
JabopaTopHoii JlaGopatopHas pabota «OCHOBBI 1Ta0OPATOPHOM MPAKTUKM. K 1.2
NPaKTUKH B JlaboparopHas nmocyaa U XuMHYecKkne peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. JlaboparopHoe 2
npogeccHoHanbl | oGopynopanue. TexHuKka 6e30IaCHOCTH ¥ IIPaBHIIa PaGOTHI (OBEJCHNs) B Ta00PATOPHUH.
BIX J1200PATOPHUAX | [IpaKTHYECKHE 3AHATHS 6
BrinonHeHue TUIMOBBIX PACYETOB MO TEMATHUKE SKCIIEPUMEHTA (BBIXO/ MPOAYKTA PEaKIMU, Macca HaBECKH, 6

00BEM paCTBOPUTES).

* Otpaxaercs [IK, smeMeHT KOTOpOH (hOPMHUPYETCs MPHUKIAAHBIM MOTyeM (MpodecCHOHABHO-OPHEHTHPOBAHHBIM cojiepXkaHueM) B cooTBeTcTBuu ¢ ®T'OC

peanm3yeMon rmpoge

ccun/crenuansaoctu CI10



O0paboTKa TaHHBIX, aHAJIHU3 U OIICHKA UX JOCTOBEPHOCTH (BHIYHMCIICHHUE CPEIHETO 3HAUCHUS
AKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).

[IpencraBnenue pe3yabTaToB SKCIIEPUMEHTA B pa3InuHOi ¢opme (Tabimia, rpaguk, OT4ET, JOKIAI,
MIPE3CHTALINS ).

Tema 9.1.2.
XuMH4YeCKH i
aHaJM3 npood
BOJbI

OcHoBHOe coaepxaHue

Teopernyeckoe o0yuenue

KJ'IaCCI/I(bI/IKaI_[I/IH Hp06 BOJEI I10 BUAY U HA3HAYCHUIO, UCXOOA U3 €€ XUMHUYCCKOTI'O COCTaBa.
OpFaHOHeHTI/I‘ICCKI/Ie CBOMCTBa (3anax, IIpO3pPavYHOCTh, IBETHOCTD, MyTHOCTB) BOJBI. KucnoTtHOCTh M
IICJIOYHOCTh BOABI. pH CpE€AbI 1 METOABI €€ OIIPECACIICHH. KecTkocTh BOJBI U METOAbI €€ OIIPEACTICHUS.
CYH_IHOCTI) MCTO/Ia TUTPOBAHUS.

Bupl xkecTKOCTH BOABI (BpeMeHHaﬂ u HOCTOHHH&H). KecTkocTh BOJIbI KaK IIPUYXHA BbIIIAACHUA OCAZIKOB HUJIN
06p330BaHI/I$I COJICOTJIO)KGHPlﬁ, HUMCIOIIIUX MECTO B 6I>ITy H Ha IIPOU3BOACTBC.

Cocrasn COJ'IGI‘/‘I, BBI3BIBAIONINX KECTKOCTh BOJIbl. XMMUUYCCKHE IMPONLECChI, YCTPAHAOIINEC KECTKOCTb BOJBI.
YPaBHeHI/Iﬂ XUMHUYCCKUX peaKuHﬁ, HWIUTIOCTPUPYIOHIUX MTPOLECCHI, IIPOUCXOAAIINEC IIPU YCTPAHCHUHN
KCCTKOCTH. yCTpaHeHI/Ie BpeMeHHOﬁ ’KECTKOCTHU OBITOBBIMU M XMMHUUYECKHMU crioco0aMu. CIocoObI

HpaKTuquKne 3aHATHSA

CnocoObI BRIpaXKCHHS KOHIICHTPAIIMU PACTBOPOB: MAaCcCOBask 0JISI PACTBOPEHHOTO BEIIECTBA, MOJIIPHAs U
MOJIsSTIbHAS KOHIIGHTpaluu. TUTp pacTBopa. PereHue npakTHKO-OPUCHTHPOBAHHBIX TEOPETHICCKUX 3aJaHUI
Ha pacyeT KOHIEHTPALUN 3arpsI3HSIONINX BEIIECTB U UX CPAaBHEHHUE C MPEAENBHO TOMYCTUMBIMU
koHneHTpanusamu (I1J1K).

JIabopaTopHbIe 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa MpoO BOJIBL.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JTaboparopHas pabota «OuuCcTKa BOJABI OT 3arpsi3HEHUI».

Hcnonb30Banue METOI0B (pUIBTPOBAHUS U aICOPOIIUH [UIs OTJENICHH 3arps3HEHUI B Hccie yeMol mpooe
BOJIbl. BBIOOp MeTO/1a OYMCTKM B 3aBUCUMOCTH OT BUa 3arpsa3HeHus. CpaBHeHHE 3 (EKTUBHOCTH
Pa3IMYHBIX METOJ0B OYMCTKH BOJIBI B Pa3HBIX YCIOBUAX (B J1a00OpaTopuu, B JOMAIIHUX U TOJEBBIX
YCIIOBUSIX).

2. JJabopartopnast pabota «Omnpenenenue pH BoabI U €€ KUCIOTHOCTH.

Onpenenenue pH cpeabl ¢ MOMOIIBIO YHUBEPCATBHOIO HHAUKATOPA. Mcronb30BaHle THTPOBAHUS TSt
ofpenieNieHus: KUCIOTHOCTU. Omnpenienenue oo1eil KUCIOTHOCTH BObI, pacyeT CBOOOIHOM KHCIOTHOCTH.

OK 01
OK 02
OK 07
[1K 1.1
K 1.2
[1K 3.1
11K 3.2




oTpeieNIeHUU KUCIOTHOCTH/ IIETIOYHOCTH MPOO BOJIBI. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIb30BAHUS
HCCJIEIOBAHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH YEIOBEKa, HA OCHOBE MOJYYEHHBIX IaHHBIX O COCTABeE.
3. JJaGopatopHas pabota «OmnpeaeneHue >KkeCTKOCTH BOJbI U CLIOCOOBI €€ YCTPaHEHUS.

CrniocoObl ycTpaHEHHS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIeH xKeCcTKoCTU. Pemienue
SKCIIEPUMEHTANILHOM 3a/1a4M Ha BBISIBJICHHE BPEMEHHOW U MOCTOSIHHOM KECTKOCTH BOJIbl. OLleHKa
BEPOATHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JIOMAIIIHUX YCIOBHUSX.

Tema 9.1.3.
XuMH4YeCKH i
KOHTPOJIb
KadyecTBa
NMPOJAYKTOB
NHUTAHUSA

OcHoBHOe coaepxaHue

OK 01

Teopernyeckoe o0yuenue

OK 02

KauecTBeHHBIN XMMHUECKUN COCTAB MPOIYKTOB MUTaHuUs. BemecTa, danbcu@uiupyromume npoayKThl
MUTaHMS, U BEUIECTBA, 3arPSI3HAIONINE MPOAYKTHI MUTaHus. OnpeeneHue 3arpsA3HsIoIUX XUMAYECKUX
BEIIECTB B MPOJIYKTaX MUTAHUS, ONPE/IeJICHIE BEIIECTB, HE 3asBJICHHBIX B COCTaBE MPOAYKTOB MTUTAHUSI.

HpaKTuquKne 3aHATHSA

Opranuyeckue U HEOPraHNMUECKHUEe BEIIECTBa, BXOAAIIUE B COCTaB MPOAYKTOB uTaHus. OnpenencHue
cocTaBa OJIIO]I Ha COJIEpIKAaHHE MAKPO M MUKPOAJIEMEHTOB. M3yueHne MpeIIoKEeHHbIX TpenojaBareieM O
Ha MPEeIMET XUMHYECKOTO COCTaBa, OMPEICIICHUE I0JICH OT CyTOYHON HOPMBI MAaKpO M MUKPOAJIEMEHTOB B
YKa3aHHOM OJItofe.

PenieHne npakTHKO-OPUESHTUPOBAHHBIX 33/1a4 110 KyJUHAPHOW TEMAaTHUKE PA3JIUYHBIX THUIIOB.

JlabopatopHble 3aHATUS

HccnenoBaHre XMMUYECKOIO COCTaBa MPOAYKTOB MUTAHHUS.

JlaGopatopHasi paboTa Ha BEIOOp:

1. JJaboparopHas pabota «OOHapy>keHHE HUTPATOB B IPOIYKTAX MUTAHUI.

VccnenoBaHre MaTepuanoB IMOJYKOJIMYECTBEHHBIM METOJOM ONpEAENCHHs HUTPATOB C HCIOJIb30BaHUEM
midennaamMrHa (KOPHEIUIOAbl OBOLIEH, JINCThSI U KOUEPbDKKA KalyCThl, OBl (PYKTOB). AHAIU3 YPOBHS
3arps3HEHUs] HUTPATaMy 110 UHTEHCUBHOCTH OKPAIIMBAHUS MPOIYKTOB PEaKIUH.

2. JJabopatopnas pabota «VccienoBanue MpoAyKTOB MUTaHUS HA HAJTMYUE YTIEBOIOBY.

lccnenoBaHue MOJIOYHBIX MPOAYKTOB Ha Haluuume Kpaxmana. VccriemoBaHWe NpPOIYKTOB Ha HalUyHe

OK 07
[1K 1.1
MK 1.2
[1K 3.1
1K 3.2

Tema 9.1.4.
XNMHYECKUI
aHAJIN3
MOYBbI

npoo

OcHoBHOE coaep:KaHHe

Teopernueckoe o0yueHue

KJ'IE[CCI/I(bI/IKaI_[I/I}I IMOYB 110 BUAY U HA3HAYCHUIO, UCXO U3 XUMUYCCKOT'O COCTaBaA. I/I,Z[CHTI/I(I)I/IKaLII/IH HpO6BI

IMOYBEI I10 €€ XUMHUYCCKOMY COCTABY, OIMMCAHUC BO3MOKHOCTEH €€ MMPUMCHCHUA.

OK 01
OK 02
OK 07




TpebGoBanus K Ka4eCTBY OYBbI Pa3IMYHOTO HazHaueHus. Onucanre 0coOeHHOCTEN UCOIb30BaHUS MTOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YJIy4IlIeHHUsI Ka4yecTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYECHUSI.

O61acTi UCTOIB30BAHUS OPraHUYECKUX YI0OpEHUI B 3aBUCUMOCTH OT Ka4eCTBEHHOT0 cocTaBa. Onucanue
OpraHUYECKUX YIOOPEHUI U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUHOCTH.

[1K 1.1
MK 1.2
[1K 3.1
11K 3.2

HpaKaneCRne 3aHATHsA

O6nactu Ha3HaueHUs (IPUMEHEHUs1) MOYBBL, UCXO/SI U3 KAYECTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa. AHAIU3
HOPMATUBHOM TOKYMEHTAIUH.

Posib Heoprannueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YITyUIIUTEIeH TOYBbI.

CocTaB MUHEpalIbHBIX YA0OPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.
B3anMocBs3b cocTaBa y100pEeHHI 1 UX BIUSHUS Ha BETETaTUBHBIC CBOMCTBA U TIJIOIOHOIICHUE PACTEHUH.

JlabopaTopHbIe 3aHATHSA

HccnenoBanre XMMUYECKOTO COCTaBa IPOO MOYBHI.

JlaGopaTopHas paboTa Ha BEIOOD:

L. JIJabopatopnas pabora «O0HapyKeHHE HEOPraHNUYECKUX MpUMecei B Ipodaxy.

[TpuroroBneHne MPOOBI MOYBHI IS UCCIIEAOBAHMS KHCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKHUX
3arpsizHenuit. OOHapyKeHHe XJIOpUI- U Cylb(aT-noHOB B MpoOe mouBkl. COCTaBlIeHNE ypaBHEHUN peaKInii
oOHapyxeHus. CpaBHEHHE TIONyYEHHBIX MOKa3aTeNell ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMU) 3HAYCHUSIMU.

2. JlaboparopHas padota «Onpenenenne pH BOAHON BBITSKKH IMOYBBI, €€ KUCIOTHOCTH H IIEIOYHOCTH.
HccnenoBaHrie BOJHBIX BBITSKEK 00pa3I[0B TOTOBBIX MOYBEHHBIX CMECeH (I pa3HbIX THUIIOB PACTEHUN).
Omnpenenenue pH mo4BsI ¢ HCMOIB30BAaHMEM UHIUKATOPOB. OIIEHKA TUIIOB TIOYB B MPEICTABICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIas, ClIa0oOKUCIas, HeUTpaibHasl, MeI04Has).

Tema 9.1.5.
HccaenoBanue
00bEKTOB
onocdepnbl

OcHoBHOE coaep:kaHue

10

OK 01

Teopernueckoe o0yueHue

OK 02

Y4eOHo-Hccae10BaTENbCKUI MPOEKT B 00J1aCTH Hccaea0BaHus 00beKToB 6uochepsl. O030p TeM yueOHo-
UCCIIEIOBATEIbCKUX MPOCKTOB. AJITOPUTM BBITIOJIHEHHUs TIpoekTa. OnpeieneHne mpo0ieMbl UCCIIETOBAHMS.
MeTopl MOUCKa, aHaJIn3a U 00pabOTKH MH(OPMAIIMH O TPOEKTE B PA3IMYHBIX UCTOUHHUKAX.

OK 04
OK 07
MK 1.1

IIpakTn4yeckne 3aHATHA

OOocHOBaHME aKTyaJIbHOCTH BBIOpaHHOM TeMbl. BrlsiBieHHe mpobiemsl uccienoBaHus. Beioop 00BEKTOB U
MeTOI0B uccienoBanus. [loctanoBka Lenel u 3axauy ucciaenoBanusa. OnpeneneHue NpoayKTa UCCIEI0BaHMS.

OHpe,[[eJ'ICHI/IC 9TaIlOB N COCTAaBJICHUC IIJIaHA MCCIICIOBAaHMA.

MK 1.2
11K 3.1
[1K 3.2




BamuTta mpoekta: IlpencraBieHue pe3ynbTaToOB BBIINOJHEHUS Yy4eOHO-HMCCIEIOBATEIbCKUX IPOEKTOB

2

(BBICTYILICHUE C MTPE3EHTAIIHEH).
JlabopaTopHbIe 3aHATHUA 4
VccnenoBanue mpenioKeHHOro 00beKTa Ha KUCIOTHOCTD, IIEJI0YHOCTh, XUMUYECKUI COCTaB (3arpsa3HUTENH,
Makpo- M MHKpodieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHusa. OlieHKa KadecTBa HCCIEAYEMOTo 4
00BEKTa, UCXO/IA U3 PE3YJIbTATOB XUMUYECKOTO aHAIH3a.

[IpoMeKyTOYHAS ATTECTAUMSA MO JUCHHUILINHE (IK3aAMEH)

Bcero 144

*(O0pa3oBarenbHasi OpraHu3alys BHIOUPACT OAMH MOIYJb U3 MPEIJI0KEHHBIX




3. YCJIOBUA PEAIN3ZALIUUA ITPOI'PAMMBI
OBIIIEOBPA3OBATEJBHOMN JUCIHUITIJIMHBI

3.1. [ns peaqu3amud NPOrpaMMbl ANCHUILIMHBI JTOJKHBI OBITh
NMpeIycCMOTPEeHbI CJeIyIIue ClenuaJbHble MOMeIeHUs :

Jlns peanuzaiuu mporpamMMbl JUCHMIUIMHBL JOJKHBI OBITh MPETyCMOTPEHBI
CJIeyIOIME CTEHAIbHbIE MOMEIICHUS: YYeOHbIH KAaOMHET XUMHUHM W/WUIU y4eOHOU
XUMUYECKOH JTab0paToOpHH.

O6opynoBaHue yueOHOTO KabrHeTa (HarISIHBIC TOCO0us):  HaOOPhI
IaPOCTEP>KHEBBIX MOJICNICH MOJIEKYJI, MOJICIIM KPUCTAIIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTBIX M CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMM TOJUMEPOB; KOJUICKIUS TOPHBIX
nmopoj W MUHepaioB, Tabnuina MengeneeBa, yuyeOHbIe QUIbMBI, HHPPOBHIE
00pa3oBaTebHbIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHUs::  KOMITbIOTEP c YCTPOMCTBaMH
BOCIIPOU3BEJICHUSI  3ByKa, NPHUHTEP, MYJbTUMEAHA-TIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPEe3eHTEP sl IPE3CHTALIHIA.

O6opynoBanue mnabopaTopud M pabouux MecT JabopaTOpUU: MEH3YPKH,
MTUTIETKU-KaNETbHUITBI, TEPMOMETPHI, MHUKPOCKOII, JIYIbI, TPEIMETHBIE U TIOKPOBHBIE
CTEKJIa, TUIAHIIIETHI JIJIsl KanedbHbIX peakuui, GuiabTpoBajgbHas OymMara, MpOMBIBAJIKH,
CTEKJIIHHbIE TMPOOUPKH, PE3WHOBBIE MPOOKH, (OHAPUKH, HAOOp PEaKTHUBOB,
CTEKJITHHBIE TAJOYKH, INTAaTUBBI IS MPOOMPOK; MEpHBIC IMJIMHIPHI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKH JenuTenbHbie ImuHapudeckue (50-100 wmut), cTynmku ¢
nectukoM, ¢apdopoBble YaIIKU, NUHLETH, (UIBTPHI OyMa)kHbIe, BaTa, MapJs,
YacOBbIE€ CTEKJIA, JJICKTPOIUIUTKH, JIa0OpaTOpHbIC INTATUBBI, CIUPTOBBIC TOPEIKH,
CIIUYKU, TpUOOp IS TOJY4YeHHUsS] Ta30B (MM MPOOHMpPKa C Ta300TBOJHON TPYyOKOI),
JepKaTeau IS MPOOUPOK, CKIISIHKU JUIsl XpPaHEHUS! PEaKTUBOB, Pa3JaTOYHBIC JIOTKH,
xumudeckue crakanbl (50, 100 u 200 Mi1); mIMaTenu; MUHIETHI; TUTEIbHBIC IIUIIHI;
CEeKyHJOMepHI (TaitMepsl), MepHbIe TpoOupku (Ha 10-20 mur) u mepHbIe KOJIOHI (25, 50,
100 u 200 mu), BojsHas OaHsi (MJIM TEPMOCTAT), CTEKJISTHHBIE TMaJOYKH; KOHHMYECKHE
K0J10b1 17151 TTpoBanus (50 u 100 Mi); MHAUKATOPHBIC TIOJIOCKU Jisi onpeaenenust pH

Y CTaHJApTHAas MHIAMKATOPHAS LKA, YHUBEPCAIbHBIM MHIUKATOP; MUneTku Ha 1, 10,
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50 mu (unmu gozatopel HA 1, 5 u 10 mut), GrOpeTKH JJIsi TUTPOBAHMS, MEAUIIUHCKHUE
mmpuiel Ha 100-150 M, naGopaTopHble W/MIU aHaNUTUYeCKue Bechl, pH-MeTpsl,
CYIIMJIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pYAOBaHKE

3.2. UudopmaunoHHoe odecneyenne 00yueHust

Jlns  peanuzanuu  nporpaMmbl - OuOMMOTEUHBI  (QOHI  0Opa3oBaTENIbHOM
OpraHu3alii JODKEH HMMETh IeYaTHbIE /WM JJIEKTPOHHBIE 00pa3oBaTelibHbIE U
nH()OPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHBIE  JJIA  HWCIOJL30BaHHUS B
o0pa3oBaTeNbHOM IpolIecce, He CTapIile MATH JIET C MOMEHTA U3/1aHus .

3.2.1. OcHOBHBIE TEYATHLIE H3AHUSA

1. babkos, A. B. Xumus: yueonuk / A. B. badkos, T. . bapabanosa, B. A.
ITorkoB. - MockBa: I'90TAP-Memua, 2020. - 352 c.: ui. - 352 c.

2. brmunos, JI. H. Xumus: yueOnuk s CIIO / JI. H. baunos, U. JI.
[Tepdunona, T. B. CokomnoBa. — 2-¢ uzn., crep. — Cankrt-IlerepOypr: Jlans, 2021. —
260 c.

3. [Ma6puensn O.C, OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumusa s
npodeccuii U CHenUaIbHOCTEN €CTECTBEHHO-HAYYHOTO MpOoQuis: y4eOHUK IS CTYA.
yapexaeHuil cpen. npod. oopazoBanus. — M., 2021.

4, INabpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A., Hopodeera H.M.
[IpakTukyM: y4eb. mocodbue s CTyA. YUpeKIeHUl cpen. mpod. odpazoBanusi. — M.,
2022.

S. ["abpuensn O.C., OctpoymoB WN.I'., Cnagko C.A. Xumusi: nocodbue s
noarotoBku kK EI'D: yue6. mocobue i CTy. yupexaeHu cpell. nmpod. oOpa3oBaHusl.
— M., 2014.

6. ["abpuensn O.C, JlpicoBa I'.I'. Xumuda. TecTsl, 3a1auu U yHOPaKHEHUS:
y4e0. mocodue i CTy . yupexaeHui cpel. mpod. oopazoBanus. — M., 2021.

1. Epoxun FO.M., KoBaneBa U.b. Xumus s npodeccuit u cneruaibHOCTeN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MPOQMIeH: yUeOHUK ISl CTYI. YUPEKISHUN
cpen. npod. oopazoBanus. — M., 2022.

8. Epoxun FO.M. Xumus: 3anaun u ynpaxsHeHus: ydeb. nmocooue st CTyI.

yapexaeHuit cpes. mpod. oopazoBanus. — M., 2022.



9.

Epoxun FO.M. CO0pHUK TECTOBBIX 3aJJaHUI 110 XUMHUHU: YueO. mocoOue s

CTYIl. yUpexXaeHui cpef. npod. odpazoBanus. — M., 2022.

10.

Epoxun 1O. M., Kosamesa W. b. Xumus s mnpodeccuit u

CHEIHMAIbHOCTEH TEXHHUYECKOTO Mpoduis. ONEKTPOHHBIA yueOHO-METOAUYECKUIN

KoMmIuiekc. — M., 2014.

3.2.2. DJIeKTPOHHbIE U3IAHUS

1.
2.
«XuMus»).
3.
4,
S.
HAYKN»).
6.
7.
8.
9.

XUMUSI)

www.pvg.mk.ru (onmummnuazna «[lokopu BopoObeBbl TOpHI»).

www.hemi.wallst.ru  (OOpa3zoBarenbHbIi  calT I HIKOJBHUKOB

www.alhimikov.net (OGpa3oBaTenbHBIN CAUT AJIs MIKOJIBHUKOB).
www.chem.msu.su (21ekTpoHHast OMOIMOTEKa IO XUMHH ).

www.enauki.ru (MHTepHET-U3aHue [ yuutTenedl «EcTtecTBeHHbIE

www. lseptember.ru (MeToguueckas razera «llepBoe ceHTAOPs»).
www.hvsh.ru (kypHan «XuMus B IIKOJIE» ).
www.hij.ru (kypHan « XuUMUS U )KU3HBY).

Www. chemistry-chemists. com (J€KTpOHHBIH JKypHalT «XWUMHKH H

3.2.3. lonosiHUTEIbHbI€ HCTOYHUKH (MPH HEOOXOTUMOCTH)

1.

[Mabpuensu O.C., JIbicoBa I'.I'. Xumus: kHura ajis npenogaBartens: yueo.-

MeTo. mocodue. — M., 2012.
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4. KOHTPOJIb M OINEHKA PE3YJBTATOB OCBOEHHUA
OBIIEOBPA3OBATEJBLHOMN IUCIIUITLJINHBI

KoHTpoab ¥ oOmeHKa pe3yabTaToOB OOyYEHHsS]  OCYIICCTBIISICTCS
mpemnojaBaTesieM B IPOIleCCe NPOBEACHUS TMPAKTUYECKUX 3aHATHH W
nabopaTOpHBIX pabOT, TECTUPOBAHMSA, a TAKKE BBIMOJTHEHUS OO0YyUYaIONMIUMUCS
WHIUBUIYATbHBIX 33JaHUN, MPOEKTOB, MCCIEA0BaHUN. Pe3ynbTaThl oO0ydeHUs
OTIPEICIISIIOT, YTO 00ydJarommecs MOJKHBI 3HAaTh, IOHUMATh U IEMOHCTPUPOBATH

IO 3aBCPIICHUHN U3YUYCHUA JUCLHHUIIIINHBI.

Hns popMupoBaHusi, KOHTPOJISI U OLIEHKU PE3yJbTaTOB OCBOCHUS yueOHOM
JTACIUTLINHBI UCHOIB3yETCS cucTeMa OLIEHOYHBIX MEpONPUATHH,
npeacTaBisAomas co00il KOMIUIEKC YU4eOHBIX MEpPOINpPUSITUH, COTJIaCOBAHHBIX C
pesynbTaTamMu oOyueHus u copmynaupoBaHHbix ¢ yudetom OPI'OC COO

(mpenmeTHble pe3ynbTathl o guctuminie) u GI'OC CIIO.



Monayas / Paznen /

Ne PesyabTar 00yuennst OueHo4YHbIe MEPONTPUSITHS OK
Tema
| |OcHoBHO#i MOTYJIb
1 Do 0
pPMYJIMpPOBAaTH Ga30BbIe
Pasnen 1. Ocnosbl TMOHATHUSA U 3aKOHbI XUMUHU
CTpOeHHs
BelllecTBa
11 Crpoenne atToMoB | COCTaBIIATh XUMHUYICCKHE 1 Tect «CTpOEHHE ATOMOB OK 01
XUMHYECKHAX (hopMyITBI COETMHEHHH B XUMUYECKHX 3IEMECHTOB I
AJIEMEHTOB U COOTBETCTBHH CO CTENIEHBIO NPHPO/A XHMHUHECKOH CBS3H.
pupoJia OKHCJICHUSI XUMUYIECKIX 2 3a/a41 Ha COCTABIICHHE
XUMHYECKOM AJIEMEHTOB, UCXOMS W3 XUMHUECKHX (OPMYT
CBA3H BAJICHTHOCTH 1 JIBYXaTOMHBIX COCITMHEHUMN
3JIEKTPOOTPULIATENIEHOCTH (OKCHJIOB, CYITbHMIOB, THPHIOB
U T.IL.).
1.2 [lepuonnueckuii XapakTepru30BaTh XUMUYECKUE OK 01
3aKOH ¥ TaOIUIla 3JIEMEHTHI B COOTBETCTBHH C OK 02

J1.1. MenneneeBa

HX TIOJIO’)KCHHEM B
MEPUOIUYECKON CUCTEME
XHUMHYECKHX dj1eMeHToB J[.1.

Menneneena

IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUYECKUE 3aaHUSI HA
XapaKTEPHU3ALUI0 XUMUYECKUX
3IIEMEHTOB: «MeTamndeckue /
HEMETAUIMYECKUE CBOMCTRA,
3IEKTPOOTPHULIATENILHOCTD U
CPOJICTBO K NIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX
IEKTPOHHBIM CTPOEHUEM U
MOJIO’)KEHUEM B IIEPHUOJUIECKOI

CHUCTEMEC XUMHNUYCCKHX 3JICMCHTOB

JI.1. MenneneeBay.
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Monayas / Paznen /

Ne PesyabTar 00yyennst OueHovYHbIe MEPONTPUSTHS OK
Tema

2
Paznen 2. KonTpoabnas padora «CTpoenne
XumMuyeckue CocTaBJSITh YPABHEHUSI I |BelleCTBA M XUMHUYECKHE
peakumuu CcXeMbl XHMHYECKHX PeaKuii| peakum»

2.1 | Tomer CocTaBnaTe peakuuu OK 01
XUMHUYECKHX COEJIMHEHMS], PA3JIOKEHUS, L 3amiq1/1 Ha COfTaBHeHHe
peaKImit obMeHa, 3aMelleHus, YPaBHCHHH pCaKIIN:

OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIE PEAKIHN
U peaKIun
KOMIUTIEKCO00pa3oBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
AJTIOMHUHHUS U ITHHKA) C
y4acTHEeM HEOPraHUIeCKHX

BEIECTB

- COCIHEHHUSI, 3aMEIICHHS,
pasoKeHHsI, 0OMEeHa W PEaKIni ¢
y4acTHEM KOMIUIEKCHBIX
coenuHeHu (Ha mpuMepe
THJIPOKCOKOMILIICKCOB aJTFOMHHUS
1 IIUHKA);

- OKHUCJIUTENBHO-
BOCCTaHOBHUTECIIbHBIX pCaK]_[I/II\/'I C
UCIOJIb30BaHUEM METOJIa
3JIEKTPOHHOTO OanaHca;

- C y4acTHEeM KOMIUICKCHBIX
COCZIMHEHMH (Ha IpuUMepe
THIPOKCOKOMILICKCOB IIMHKA U
ANIOMUHHUA).

2. 3agauu Ha pacueT
KOJIMYCCTBCHHBIX XapaKTCPHUCTHUK
MPOAYKTa PEAKIIMU COCTUHCHUS;
MacCOBOH HJIM 00BEMHOM JI0JH
BBIX0/Ia MPOAYKTA PEaKIIUU
COCJIMHEHHSI OT TCOPETHUCCKH
BO3MOHOT'0; 00 EMHBIX
OTHOIIICHUH ra30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
HCXOJIHBIX BEIIECTB U MPOJTYKTOB
peakuuu; Macchl (00beM,
KOJJMYECTBO BEIIECTBA) MPOIYKTa
peaKkuuu, eciu OJHO U3 BEIECTB
JIaHO B BUJIE PacTBOpPa C
onpeIeICHHOW MacCOBOM tonei

PAaCTBOPCHHOI'O BCIICCTBA.




Mogayas / Paznen /
Tema

Pe3yabTar o0yuenus

OueHovyHbIEe MEPONTPUATHS

OK

2.2

SJICKTPOIII/ITI/I‘IGCK asd
JUCcconranysa 4|

MOHHBII 00MEH

CoCTaBATh YpaBHEHHUS
XUMUYECKHUX PEAKIINH HOHHOTO
oOMeHa ¢ yJacTHeM

HCOPraHnv4CCKUX BCUICCTB

1.

MOJICKYJIAPHBIX 1 NOHHBIX

3amaHus Ha COCTaBJIEHHUE

peakumii ¢ y4acTUEM OKCUOB,
KHCJIOT, OCHOBAHWUM 1 COJIEH,
HMOHHBIX PEaKIMH THAPOIN3a
COJIEH, YCTaHOBJICHUE N3MECHEHUS
KHCIIOTHOCTH CPEJIBI.

2.

«Peakuuu TUAPOJIN3ay.

JlaGoparopHas pabora

OK 01

Pa3nen 3.
Ctpoenne u
CBOIiCTBA
HEOPraHu4YecKUux

BelIEeCTB

HccaenoBars cTpoeHue u
CBOMCTBA

HEOPraHU4Y€CKHUX BCIIECTB

KonTpoasnas padora «CBoiicTBa

HEOPraHU4€CKHUX BCIIECTB»

3.1

Knaccuduxkarus,
HOMEHKJIATypa U
CTpOCHHE

HEOPraHUYECKUX

BEIIIECTB

Knaccudunuposars
HEOpraHMYeCKHe BEIIECTBA B

COOTBCTCTBUU C UX CTPOCHUCM

1.

Ha3BaHUC HEOPTraHUYCCKUX

Tect «HomeHkiatypa u

B€IICCTB UCXOOs U3 UX
XUMUYeCKO# (hOpMyYIIbI HITH
COCTABJICHHE XUMUYECKOUN
(hopMyJIbI UCXOJIS M3 Ha3BAHMS
BEILECTBA 10 MEKYHAPOJIHON
WJIU TPUBHAIIBHON
HOMEHKJIAType».

2.

J10JTH (MAacChl) XUMHUYIECKOTO

3azauu Ha pacueT MacCOBOU

371eMeHTa (COSTUHCHUS )B
MoJIeKyIe (cMecH).
3.

KJaccu(uKauy, HOMEHKIIAType 1

HpaKTH‘IeCKI/IG 3aJaHuA 110

XUMUYECKUM popmynam
HEOpPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.

4.

ONpeAeICHUE XUMUYECKON

HpaKTI/I‘-IeCKI/Ie 3aJaHuA Ha

AKTHUBHOCTH BCIIICCTB B
3aBUCUMOCTH BH A XUMHYISCKOM
CBsI3U U THUIIA KpHCTaHHH‘IeCKOﬁ

pELIETKY.

OK 01

3.2

Ddusuko
XUMHUYCCKHC

CBOMCTBA

¥V craHaBiIuBaTh 3aBUCHMOCTD
(I)I/I3I/IKOXI/IMI/I'{CCKI/IX CBOIICTB

HCOPraHNYCCKUX BCIICCTB

1. Tect «OcobennocTn
XUMHNYCCKHUX CBOI>'ICTB OKCHUI0B,

KHCJIOT, OCHOBaHUH, aM(pOTEepHBIX

OK
OK 02

01
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Mopnyas / Pazgen /

Ne Pe3yabTar o0yuenus OueHovHbIe MEPONPUSITHSA OK
Tema
BeICCTB OT CTPOEHHS aTOMOB U comneiin.
MOJICKYIL, a TAKIKC THIIA 2. 3amaHus Ha COCTaBIICHHUE
KPUCTAJUTHYECKON PEIICTKH YpaBHEHUI XUMHUYECKHUX PEAKLIUI
C Y4acTHEM MPOCTHIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCH/IOB METAJUIOB, HEMETAIIJIOB U
aM{QOTEPHBIX JIEMECHTOB;
HEOPraHMYECKMX KUCIIOT,
OCHOBaHUH 1 aM(POTEPHBIX
TUAPOKCHUIOB, HCOPTaHNYCCKUX
COJIEH, XapaKTEPU3YIOIUX UX
CBOIICTBA U CIIOCOOBI MOTyYCHUSI.
3. Ilpaxruko-
OPHUCHTUPOBAHHBIC
TEOpeTHUYECKUe 3a1aHUs Ha
CBOICTBa U MOJy4YEHUE
HEOPraHMYECKHUX BELICCTB.
4.  JlabopartopHas paboTa
«CBOMCTBa METAIUIOB U
HEMETAJJIOBY.

33 IIponsBoncreo IIpakTHKO-OPHMEHTUPOBAHHBIE OK 01
HCOPTaHMYCCKUX O00cHOBBIBAaTH 3HAYCHUE U 3aJJaHus TI0 COCTABJICHUIO OK 02
BELLECTB. SHaYCHUE NpUMEHEHHUE XMMHUYECKUX PEAKLUil C ydacTHeM
1 MPUMCHCHHC B HEOPraHMYEeCKHX BELIECTB B | HEOPraHMYECKHUX BELICCTB,
6BITy 1 Ha OBITOBOM U HpOHSBOZ[CTBeHHOﬁ HCIIOJIb3YEMBIX JIA UX
HPOU3BONICTBE HESATEIbHOCTH YEIIOBEKA UX UACHTU(OUKALIUN U

(U3NKO-XUMHUECKUMHU MPOMBIIIIJIEHHBIX CIIOCO00B
CBOIMCTBaMH TIOJIy4YEHMUSL.

4 Pasnen 4. HUccnenoBats cTpoeHue u| KonTpoabnas padota «CTpoenne
Crpoene u CBOIiCTBA OpraHuYecKux| H CBOICTBA OPraHN4YecKuX
CBOHCTBA BellecTB BeleCTB»

OpraHuYecKHuX

BellleCcTB

4.1 Knaccupukanus, | Kmaccudumuposartsb OK 01

1. 3amaHus Ha COCTaBIIEHHUE

CTpOEHHE U OpraHMYECKHUE BEIECTBA B .
Ha3BaHUH OPTaHMYECKUX

HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHHUEM N .
COCAMHEHHH 110 TPUBHAIBHOM MIIn

OpPraHn4yecKux .
MeXTyHapOIHON

BELIECTB

CHCTEMaTU4YECKOU HOMCHKJIATypC.
2. 3a,[[aHI/ISI Ha COCTaBJICHUC

MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (HOpMyI




Mopnyas / Pazgen /

Tema

Pe3yabTar o0yuenus

OueHovyHbIEe MEPONTPUATHS

OK

OpPTraHUYECKHX BEILIECTB
OTJCIBHBIX KIaCCOB.

3. 3aaum Ha OIpeeeHre
npocreiiei GopMysl
OpPTraHUYECKON MOJICKYJIbI, HCXOIS

U3 DIIEMEHTHOTO COCTaBa
(B %).

4.2

CBoiicTBa
OpTaHUICCKUX
COETMHEHUH

YcraHaBnMBaTh 3aBUCUMOCTh
(MBUKOXIMHYECKUX CBOICTB
OpPTaHMYECKUX BEIIECTB OT

CTPOEHUS MOJIEKYJI

1. 3amaHus Ha COCTaBIIEHHUE
YpaBHEHUI XUMHUYECKHUX PEAKLIUI
C y4acTHUEM OPraHUYECKUX
BEII[ECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHHUSI.

2. 3agaHus Ha COCTaBICHUE
YPAaBHEHUN XUMHUYECKHUX PEAKLUM,
WUTIOCTPUPYIOMINX XUMHUYECKUE
CBOICTBA C yU€TOM MEXaHU3MOB
MPOTEKaHMS TaHHBIX PEakIui U
T€HETUYECKOH CBS3U
OpPTraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHble 33144 110
YpaBHEHUSIM PEAKITUH C yIaCTHEM
OpraHUYECKUX BEILECTB.

4.  JlabopartopHas paboTa
«IlonyyeHue >TUIIEHA U U3YUYECHHE

€TI0 CBOUCTBY.

OK
OK 02

01

4.3

Oprannueckue
BEIIlECTBA B
JKH3HEICITSIIBHOC
TH YeJIOBEKa.
[IpousBoacTBO U
MPUMEHEHUE
OpTraHUYECKUX
BEIIIECTB B

IMPOMBITIIJICHHOCTH

O060CHOBBIBATH 3HAYECHHUE U
MPUMEHEHUE OPTaHUYECKUX
BEIIIECTB B OBITOBOM 1
MPOU3BOJICTBEHHON
JIeSITEJIbHOCTH YeJIOBEeKa UX
(HU3UKO-XUMHYESCKUMU

CBOMCTBaMHU

[IpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHUs 110 COCTABJICHUIO
XUMHUUYECKUX PEAKIHUM C yUacTHEM
OpPraHUYECKHUX BEIIECTB,
HCIIOJIB3YEMBIX JUISI UX
UJCHTU(QHKALNY B OBITY U

NPOMBIINIJICHHOCTH.

OK
OK 02

01
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
5 Pasien 5 Hccnenoars papHoBecue 1 | KonTposbHas padora «CkopocTh
KI/lHeTI/l‘l.e(:KI/le " CKOpOCTub XMMHUYECKHUX XMMHUY€eCKOH peakuuu u
TepMOTMHAMHYEC peakumu XHMHYECKO€e PABHOBECHE»
KHe
3aKOHOMEpPHOCTH
NPOTeKAHUSA
XMMHUYECKHX
peakuuit
51| Kunernueckue UccnenoBath BIUSIHHE 1.  Jlaboparopnas paborana [OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIIH Pearnpyronmx | BBHIOOD: OK 02
HPOTEKAHUs BEILIECTB U TEMIIEPATypPbl HA - «OmpeneneHue
XUMHUYECKUX CKOPOCTb XUMHUECKUX 3aBHUCHUMOCTH CKOPOCTH pEaKIIU
peaknuii peakuuii OT KOHLICHTPALIUU PEArUPYIOLINUX
BEIIECTBY;
- «Ornpenenenue
3aBHUCHUMOCTH CKOPOCTH pEaKIIH
OT TEeMIEepaTypbD».
2.  IlpaxTuko-
OpUEHTHPOBAHHBIE
TeOopeTHUECKre 3aJaHNs Ha
aHayu3 (PaKTOPOB, BIUSIONINX HA
52 Tepmonunamuuec |MccnenoBarb BIUSHHE 1. 3agauu Ha pacyeThl OK 01
KHe W3MEHEHUS] KOHIEHTPALUU TeroBbIX 3¢ dekror xumuueckux [(OK 02
3aKOHOMEPHOCTH | BEILECTB, PEaKLHH CPeabl U peaxkumii ¥ onpeesieHHe THIIa
MPOTEKaHUs TeMIIepaTyphl Ha CMELLCHHE peaxuuu (110 TeIIOBOMY
XUMHAYECKHX XUMHAYECKOTO PAaBHOBECHS 3¢ dexTy: 3K30- U
peaxuuii. SHIOTEPMUYECKUE).
PaBHoBecue 2. [Ipaktuxo-
XUMHAYECKHX OpPHEHTUPOBAHHBIC 3a/1aHHS Ha
peakuuit puMeHeHue npuHuumna Jle

[larenwe 11 HAXOXKIEHUS
HalpaBJICHHUs CMEICHHS
paBHOBECHSI XHMUYECKOH PEeaKIIuH
1 aHanu3 (HaKTOPOB, BIUSIOIIUX
Ha CMENIeHNEe XHMHUYECKOTO
paBHOBECHS.

3.

((HSY‘ICHI/IG BJIMAHUA Pas3IMYHBIX

JlaGopaTtopHas pabota

(hakTOpOB Ha CMelIeHNE

XUMHUYCCKOI'0 paBHOBECHA.




Monayas / Paznen /

Ne PesyabTar 00yyennst OueHovYHbIe MEPONTPUSTHS OK
Tema
6 | Pasnen 6. HUccnenoBars aucnepcusie | KonTposbHasi paGoTa no teme
JAucnepcHble
CUCTEMBI CUCTEMBI «/lucnepcHble cHCTEMbD»
6.1 HucnepcHsie Paznuuate uctuHHBIE 1. 3agauu Ha mpurotoBienue [OK 01
CHCTEMBI M (DaKTOPBI| pACTBOPHI, KOJIOUTHEIC pacTBOpPOB. OK 02
UX YCTOMYHMBOCTU  |pacTBOPHI U 2. ITpakTuko-
rpy0oaucniepcHbIE CUCTEMbI HA| OPUEHTHPOBAHHbBIE PACUETHBIE
OCHOBE XMMHYECKOTO 3aJaHys Ha JUCIEPCHBIE
IKCIEPUMEHTA CHCTEMBI, UCIIOJIb3YEMBbIC B
OBITOBOI U IPOU3BOJICTBEHHON
6.2 Uccnenosanue HccnenoBate ¢puznko- Jla6oparopuas pa6ora (Ha OK 01
CBOMCTB XHMHYECKHE CBOMCTBA BEIGOD):
JHUCTIEPCHBIX Pas3JIn4HBIX BUJOB - T[IpHrOTOBIICHHE PACTBOPOB;
CUCTEM JHUCTIEPCHBIX CUCTEM - HceneioBanme TUCIEPCHBIX
CHCTEM.
7 Pasaen 7. HccnenoBarts cBoiicTBa
KadecTBeHHbIE OpraHmIECKuX n
peakun HEOPraHUYecKUX BeLecTB C
oGHApYKeHus HCIOJIb30BAHHEM
OPrAHHECKHX H Ka4YeCTBEHHbIX peaKuui
HEOPraHUYecKHuX
BellleCTB
71 OOnapysxeHue HccnenoBate KadeCTBEHHBIE 1.  JlabGoparopnas pabora (Ha OK 01
HEOPraHWYEeCKUX | PEAKIMH HEOPTaHUYECKUX BBIOOD):
KaTHOHOB U BEILIECTB - AHaJIMTHYECKHUE PEaKIH
aHUOHOB karuoHoB |-V rpymm;
- AHaIMTHYECKHE PEeaKH
AHHOHOB.
2.  IlpakTnyeckue 3aaHus HA
COCTaBJICHHE YPaBHEHUH peakLuii
oOHapyxeHus KaTuoHoB |-V
TpyII ¥ aHUOHOB, B T.4. B
MOJIEKYJIAPHOW Y NOHHOM
"2 OOHapyxeHue HcenenoBarh KaueCTBEHHbIC 1. JJabopartopnas paboTta (Ha OK 01
OpraHUYECKHX PCAKIHH OPTaHITCCKHX BBIOOD):
BEIIECTB COCHMHCHUH OT/ICIBHBIX - KavecTBeHHbIe peakuuy Ha
OTJENBHBIX Kraccos OTJENbHBIE KJIACChI OPraHUYECKUX
KJIaCCOB C BEIIECTB;
MCIIOJIb30BaHUEM - KavecTBeHHbIH aHATTN3
Ka4eCTBEHHBIX OpPTaHUYECKUX COeIMHEHUH 110
peaxuuit (YHKUIMOHANBHBIM TPYIIIaM.
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Mogayas / Paznen /

Ne Pe3yabTar o0yuenus OueHoyHble MEpPONPUSTHSA OK
Tema
2. IlpakTryeckue 3a1anus Ha
COCTaBJICHHE KaYECTBCHHBIX
peaxuuii OOHapy>KeHUs
OpPTaHHYECKUX COCTUHCHHUIA.
Il |IIpukaaaHoii MOAYJIb
8 Pasnea 8. OueHnBaTh MOCIEICTBHS 3ammuTa Kejica (¢ yueToM
Xumust B ObITY M| GLITOBOI H Oyayuueii npodeccnoHaabHOM
MPOU3BOJACTBEHHOM NPOH3BOJACTBEHHOI JAesITeJIbHOCTH)
AEATEIbHOCTH AeSITeJIbHOCTH YeJI0BeKa ¢
1C¢JI0BCKA NO3UIMI YKOJIOTrHUeCKOM
0e3onacHOCTH
Xumus B ObITY U OLEHUBATH MTOCIEACTBUSL OK 01
MPOU3BOJICTBEHHON |OBITOBOM U MPOU3BOACTBEHHON OK 02
JESTEILHOCTH JeTEILHOCTH YeI0BEKa C OK 04
yejIoBeKa HO3UIMI 9KOJOTHIECKOM OK 07
0e30MmacHOCTH Keic ¢ yaerom Gynymei IIK 1.1
poheCCUOHATBHOMN 1K 1.2
JACATCIIbHOCTHU 110 CIICNAJIBHOCTH HK 31
34.02.01 CectpuHCKOE Ae]0 1K 3.2
9.1 Paznen 9.1. HNuTepnpeTrupoBaTh 3amuTa yyeOHO-
HccaenoBanue 1 | XUMHYECKHE MPOLECCHI U HCCJIEA0BATEIHCKOI0 MPOEKTAa ¢
XUMHYECKHI siBJIeHHs B Onocdepe ydeToMm Oyaymiei
aHaJn3 00bEKTOB npogeccuoHaIbLHOM
ouocdepsbl JAeITeJIbHOCTH MO CHEeIHAJTbHOCTH
9.1.110cnosm BBINOTHATE MONHBIA IHUKIT 1.  JlaGoparopHas pabota OK 01
nabopaTopHOM AKCIIEPUMEHTAIIEHOTO «OCHOBBI na6opaT0pHop”1HK 1.1
MPAKTHKH B WCCIICJTIOBAHUS C COOIIIO/ICHIEM| TIPAKTUKI. [1K 1.2
Mpo(heCCHOHANBH | IPaBMII OE301TaCHOTO 2. TumnoBble pacyeThI MO gﬁ g %
bIX TabopaTopusix | 0OpalleHus C BelIeCTBAMH 1 TEMaTHKE KCIICPUMEHTA. '
71a00PaTOPHBIM 3. 3ajmauM Ha BBIYUCICHUEC
obopymoBaHUEM CpEITHETO 3HAUCHIUS

OKCIICPUMECHTAIIBHBIX TaHHBIX,
MOrpeIIHOCTH.

4.

pe3yIbTaTOB IKCTIIEPUMEHTA B

IIpencrasnenue

pasnuuHoi popme (Tabnuia,




Mopayas / Paznen /

OueHovHbIe MEPONPUSITHS

Ne PesyabTar 00yuennst OK
Tema

9.1.2 XUMHYECKUI cciaenoBath xumuuecku| 1. Tect «CBoiicTtBa u cocta  |OK 01

aHaJM3 po0O BOJABI |[COCTaB IIPOO BOABI BOJBI». OK 02

2. 3aganue « XuMHYECKHI OK 07

COCTaB BOJbI, TUII BOJBI U TIK 1.1

CIOCOOBI €€ MPUMEHEHUSI» (C 1K 1.2

rcrnoip3oBaHueM HopMaTuBHbIX  |[1K 3.1

JIOKYMCHTOB). 11K 3.2

3. IlpaxTuko-

OPHUCHTUPOBAHHBIC

TCOPETUYECCKUE 3aJaHN Ha COCTaB

BOJIBI U CTIOCOOBI BBIPA)KEHHUS
KOHLICHTpalui U IepecyeT
KOHIIEHTpaIui (¢
HCHOJIb30BaHHMEM HOPMATHBHBIX
JIOKYMEHTOB).

4.  JlaboparopHas paboTa Ha
BEIOOD:

- OuncTka BOOEI OT
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Mopnyas / Pazgen /

Ne Pe3yabTar o0yuenus OueHovHbIe MEPONPUSITHSA OK
Tema
9.1.3 Xumnueckuii ccnenosars XUMHYECKHI]  Tecr «OpraHueckue u OK 01
KOHTPOJIb COCTaB MPOJyKTOB MUTAHUS  |yeopraHiyecKue BEIECTBa, OK 02
KaueCTBa BXOJIAIINE B COCTAB MPOIYKTOB OK 07
[MPOAYKTOB [ITAHSDS. TIK 1.1
[TATaHHA 2. Tlpaxtuxo-opuentupoBannse UK 1.2
3aJaHus TI0 KyJIHMHAPHOW TeMaTHKe. [1K 3.1
3. Jlabopatopnas pabora (Ha 11K 3.2
BEIOOD):
- OOHapyXxeHHE HUTPATOB B
[POAYKTaxX MUTAHHUS;
- HccrnenoBanue MpoayKTOB
[MUTaHUS HAa HAJIMYUE YIIIEBOJIOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT) Ha
HaJIM4Ke YIIIeBOAOB (Kpaxmal,
TIIFOK032a, CaXxapo3a).
9.1.4 Xymmueckuit ananm3ccnenoBarsb XUMHYECKUH 5 OK 01
MPOO MOYBHI CcOCTaB IPOO MOYBEI 1. Tect Ho TeMe «XMMUIIECKHH OK 02
COCTaB HEOPTaHMUYECKUX U OK 07
OpraHUYEeCKUX yIOOpeHUI». K 1.1
2. 3aganue «B3anMocCBs3b cocTaBa [K 1.2
[IOYBBI, TUII TIOYBHI U €€ K 3.1
Ha3HAUCHUS. 1K 3.2

3. Jlabopatopnas pabora (Ha
BBIOOD):

- OOHapy)XxeHHE HEOPraHMYECKUX
[puMeceild B mpodax IOYBbI;

- Omnpenenenue pH BogHOM
BBITSKKH TTOYBBI, €€ KUCIIOTHOCTH U

MICJIOYHOCTH.




Monayas / Paznen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
9.15 Hccnenosanne HccnenoBath XumMudecKkuit YyeOHO-HCCIeI0BATENBCKUI OK 01
00BEKTOB coctaB 00beKTOB OHMocheps! Ha| TPOoeKT B oOnactu ucciaenoBanus [OK 02
ounocheps npuMepe NPOAYKTOB MUTaHUs, | 00BEKTOB Onochepsl. OK 04
BOJIBI ¥ IOYBEI Bo3moskHBIE TEMBI TPOEKTOB: OK 07
1. UccnenoBaHue cocraBa MK 1.1
MHUHEpaIbHOU BOJBI U 1K 1.2
[PEKOMEH/IALINU 0 €€ 11K 3.1
HMCIO0JIb30BaHHUIO. 11K 3.2

2. Cocrasnenue
cOaTaHCHPOBAHHOTO MCHIO Ha JICHb
(HeIeNnr) B 3aBUCUMOCTH OT
COJICPIKAHUS XUMUYCCKUX MaKpO H
MUKPO3JICMEHTOB B IPOJIyKTaxX
[MUTAHHS.

3. MccrnemoBanue kadecTBa
OUTHEBOI BOJEL.

4. HccnenoBanne mpod
BOJOIIPOBOIHOM BOJBI HA MPEIMET

YCTpaHEHHs! KECTKOCTH.

cn=3uHueHKo Hatanba
HukonaesHa, 0=TAMOY
AO "AMK",
ou=/lnpekTop,
email=arhmedcolledg@
mail.ru, c=RU
2023.1031 14:48:41
+03'00"

45







		2023-10-31T14:48:41+0300
	Зинченко Наталья Николаевна




